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Kennedy Gearless Crushers 



















A Crushers with the trouble left out. 


B Not limited to a safe gear Speed. 
Can be run faster. Strikes a harder 
blow and has greater capacity. 

C Noiseless, requires less power be- 
cause it has no rasping, grinding, 
power eating gears. 





Specify Products 





Gearless Crusher for fine grinding 





D One concern has them in 
operation 5 years and do- 
ing more work with one 
gearless than with their 
four geared Crushers. 


Write for Catalogues. 


& 

: 

: 
weer? 

= 


Kennedy-Van Saun 
Mfg. & Eng. Corp. 


120 Broadway, New York “fH Plate 10 


40, Rue des Mathurins, Paris by Gearless standard gyratory crusher 
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VULCAN LOCOMOTIVES 


Day-after-Day 


Whether you are taking on a new workman or a 
new locomotive you look for dependability, You want 
steady results first, day in and day out, and then the ability 
to draw on a little reserve for emergencies. 





Vulcan Locomotives, both large and small, are built to 
give steady,reliable serviceof the sort needed for economical 
hauling and they also have a good reserve capacity which 
is usually hard to find in small locomotives. Let us know 
what your requirements are and undoubtedly we can give 
you data concerning similar conditions. 


VULCAN IRON WORKS 


Established 1849 
1753 Main Street Wilkes-Barre, Pa. 
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The acme of perfection for 
fast rehandling— 
BLAW-KNOX SPEEDSTER 
BUCKETS 


\ SPEEDSTER’ equipped working in coal, 
sand, gravel or similar loose bulk material—will un 
load more material per hour than any other combina 
tion of rehandling equipment. 


crane 


A full capacity load at every bite 


ing power, and exceedingly 


tremendous clos 
quick dumping action 
These are the features which make the SPEEDSTER 
the bucket unexcelled for speedy and economical re 
handling purposes. 


\ variety of sizes enables us to furnish the exact type 


SPEEDSTER suitable for your hoistin equipment. 
Nquip your crane with a SPEEDSTER pre your rehandlit 
tem 100 eflicient, 
WRITE US 


B LA W ®» KNOX 


prrysaunsr es COMPANY 5 


Rock Products 
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THATS SPEEDSTER 





SERVICE 


ROCK PRODUCTS 
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BUCHANAN’S 


ks Saeestitianis “C” Buchanan Box All Steel Crushers 
Frame, oe See foe omens Crushing R olls 
Magnetic Pulleys 
Revolving Screens 
Magnetic Separators 
Bucket Elevators 








Years of manufacturing ex- 
Donne, dee dant” a0 ane” perience, combined with an 

seenieitneiled intimate knowledge of the 
conditions under which such 
machines operate, assures 
the purchaser of Buchanan 
Equipment machines of re- 


markable durability. 














Type ‘‘C” Buchanan Box Bed 
Crushing Rolls for Heavy Duty 
Bulletin No. 13 


Catalogs sent upon request 


os 


—— ee C. G. Buchanan Co., Inc. 


Cedar and West Streets 


New York City 





Buchanan Magnetic Head Pulley. Made in 
All Sizes from 12 in. up to 48 in. Diameter 
Bulletin No. 14 
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The Ohio Stadium—now building at the Ohio State University—will contribute muscle 
and bone to future youths of Ohio. What more fitting than that the virile, muscular, 
ever ready and fit, American Gasoline Locomotive —‘‘Made in Ohio’’— should be 
selected to help on this job. 


THE HADFIELD-PENFIELD STEEL CO., BUCYRUS, OHIO 


= = 



































Rock Products 











A battery of Radial Loaders ready for shipment. All machines are thoroughly tested under load be- 
fore shipment. Shipped completely assembled ready for operation when unloaded from car. 


Prices Reduced 


Through recent economies made in our plant we are able to quote a ma- 
terial reduction in the price of Jeffrey Radial Loaders, and can ship 
immediately from stock. 
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Contractors, Building Supply Dealers, 
Industrial Concerns and others who 
have to handle Sand, Gravel, Crushed 
Stone, Coal, Coke, Cinders and other 


In a test recently made by the Conti- 
nental Clay Co. of Columbus, Ohio, a 
Jeffrey Radial Loader loaded a 5-ton 


truck with sand in 5 minutes at a cost 


loose materials from ground storage 
are effecting big savings with Jeffrey 


Radial Loaders. 


of 8 cents per ton. To load the same 
amount by hand required 4 men—25 
minutes, at a cost of 50 cents per ton. 


Buy Now—and effect worth-while savings in material handling be- 
fore the winter season is here. We will be glad to send a repre- 
sentative to furnish complete details. 


The Jeffrey Manufacturing Company, Columbus, Ohio 


New York Philadelphia Chicago Buffalo Detroit Middlesboro, Ky. 
Boston Scranton St. Louis Pittsburgh Montreal 


Cleveland Denver Dallas 
Birmingham Charleston, W. Va. Los Angeles Milwaukee 


EFFREY 


MATERIAL HANDLING MACHINERY 
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BLASTING ACCESSORIES 
Give Dependable Service 


—just as Du Pont Explosives do. Both are uni- 
versally accepted as standards of quality. Du Pont 
Blasting Accessories are designed from the experience 
gained over a period of 119 years of constant effort, 
not only to produce explosives of successful and eco- 
nomical type, but to design and manufacture accessories 
that will make these explosives function to the greatest 
advantage. 


Be sure the Du Pont Oval is on your purchases of 


Fuse 
Rheostats 
Blasting Caps 
Leading Wires 
Cap Crimpers 
Tamping Bags 
Galvanometers 
Thawing Kettles 
Blasting Machines 
Electric Blasting Caps 
Delay Electric Igniters 
Delay Electric Blasting Caps 


Our booklet “Blasting Accessories”’ has up-to-the-minute details 
on modern blasting practice. Write for free copy. 


E. I. du Pont de Nemours & Co., Inc. 


Sales Department: Explosives Division 


Wilmington, Delaware 


Branch Offices: 


Birmingham, Ala. Denver, Colo. Kansas City, Mo. San Francisco, Calif. 
Boston, Mass. Duluth, Minn. New York, N. Y. Scranton, Pa 
Buffalo, N. Y. Huntington, W.Va. Pittsburgh, Pa. Seattle, Wash. 
Chicago, Ill. Joplin, Mo. Portland, Ore. Spokane, Wash. 
Columbus, Ohio Juneau, Alaska St. Louis, Mo. Springfield, Ill. 


Du Pont Products Exhibit—Atlantic City, N. J. 


OMAR AANA 
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MOND ROLLER MILLS 


THE ECONOMICAL GRINDING UNIT 
FOR MAKING POWDERED FUEL 


In this large boiler plant of a nationally known concern two 6-Roller Ray- 
mond Mills have contributed largely to the successful burning of powdered coal. 

‘These mills are each delivering 5.9 tons of Illinois coal per hour ground toa 
fineness of 95% passing a 100-mesh test sieve; and the uniformity of the pow- 
dered coal made by Air-Separation, which eliminates all large particles, has 
made it possible for this plant to show remarkable economies in its use 
under boilers. 

Raymond Roller Mills contribute to Powdered Coal Plants: Uniformity 
of finished product, easier handling of the powder, and dustless and econom- 
ical operation. 


emote Raymond SéA Bros 
5th Floor, Grand Central 'e Western Office 


201 Boston Building 


siete aie Impact Pulverizer Co. Beaver, Cabs. 


1301 North Branch Street Chicago, Ill. 
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SHOPE 
BULLETIN 








VOL. I 


September 10, 1921 





Only One Shope Concrete Brick 
Plant to a Selling Territory 


The constantly growing demand for Shope Concrete Brick is due to 
the simple fact that they are a superior product—due to the fact that 
our patented process makes a face brick that is not only permanent 
and beautiful but is absolutely waterproof. 

\Ve can prove these statements, prove them to your complete satis- 
faction, and we can show where plants in all sections of the country 
are thriving even in these depressing times. 

Of course they have a monopoly in their territory and the product 
has the merit that makes price-cutting unnecessary. 

If vou have stone screenings, slag screenings or sand, waste from 
your plant, you can produce Shope Brick and sell them at a price that 
will net you “excess profits.” 

\Ve are going to run a series of advertisements in this paper telling 
of the suecess of Shope Brick producers throughout the country. Fol- 
low these advertisements closely and then join this live bunch. 


Here is the List of Live Ones 


The Polychrome Cement Brick & Tile Co. 
Carter-Cotton Bidg., Vancouver, B. C. 


The Miles Co. Salem, Ore. 














Eugene Concrete Co. Eugene, Ore. 
Wastenburg Brick Co. Klamath Falls, Ore. 
Arizona Shope Concrete Brick Co. Phoenix, Ariz. 
W. B. Coarsey Tampa, Fla. 
Texas Shope Brick Co. 
3056 Sumpter Bldg., Dallas, Tex. 
Birmingham Slag Co. Birmingham, Ala. 
Shope Brick Co. of Wisconsin 
50th and Lake Sts., Milwaukee, Wis. 
Dark Canyon Stone Co. 
H. W. Jones, Mgr., Rapid City, S. D. 


Warren Sand & Gravel Co. Easton, Pa. 
Penn Shope Brick Co. Reading, Pa. 
Lycoming Shope Brick Co. Williamsport, Pa. 
Shope Brick Co. Portland, Ore. 
Rustic Brick & Supply Co. 

Palette Rd., Ford City, Ont., Can. 
Puyallup Shope Brick Co. Puyallup, Wash. 
Utah Shope Brick Co. 

P. O. Box 632, Salt Lake City, Utah 
Decoration Brick Co. 


1565 N. Lake Ave., Seattle, Wash. 


Watch Us Grow—Keep Your Eye on This Page Every Issue 


Shope Brick Company 


361 East Morrison Street 


Portland, Oregon 
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TRAYLOR 


Jaw Crusher 
at the Oklahoma Portland Cement Co. 


I 


il 

This interesting development in the cement industry, a plant that em- 
bodies the latest improvements in machinery and devices for the manu- 
facture of 4,000 barrels of Portland Cement per day, is equipped with a 
36 x 72-inch Traylor Type 
“C” Jaw Crusher for initial 
crushing. 

The Traylor “Bulldog,” 


HHH 


AA 


either the Jaw or Gyrating 
Crushers, have the habit of 
producing at the lowest 


: ‘ost. 
TRAYLOR — . 
a They are built to give 
G + CO. oP ES ; 
ENG &MFF: long and faithful service 
ALLENTOWN. PA: 7 and are daily proving their 


worth in cement plants all 
over the world. 





Send for Traylor Bulletin 


Traylor Engineering & Manufacturing Co. 
Main Offices and Plant: ALLENTOWN, Pa. 


NEW YORK PITTSBURGH CHICAGO LOS ANGELES SPOKANE 
30 Church St. 211 Fulton Bldg. 1414 Fisher Bld,. Citizens Bank Bldg. Mohawk Block 


Truck and Tractor Division: Cornwells, Bucks Co., Pa. 
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There are two methods of coarse crushing—the 
ordinary “‘lever pinch’’ and the Telsmith “‘parallel 
pinch.”” In the ordinary breaker, jaw or gyratory, the 
crushing member is pivoted at a point just above the crushing 
bowl; and is actuated at its lower end by an eccentric. This 
stroke is longest at the bottom of the crushing member, while 
only a very short nibble is applied to the big rock at the top of the 
bowl. That is why the rock plays “‘see-saw” and “‘rocket,”’ instead 
of crushing. 


But Telsmith’s stroke is UNIFORM AT ALL POINTS OF THE HEAD 
zontal squeeze that grips the toughest, smoothest hard-heads with but little slippage 
and no rocketing. Crack, c-r-u-n-c-h—Mr. Hard-head is reduced to cubical rock for 






a hori- 


road-work or building construction. 


But that isn’t the only notable advantage of the Telsmith Primary Breaker. The 
unbreakable pillar-shaft, the short, massive, almost sledge-proof frame, the low arch 
of the crown, the enormous receiving areas and crushing surfaces, the force-feed oil- 
ing system and the dust-proof bearings—these are not minor advantages of the 
‘‘sales-talk’’ variety. They are major features that you should know about. Write 
for catalog No. 166 (Telsmith Primary Breaker) and bulletin No. 2F11 (Telsmith 


Reduction Crusher.) No obligation. 


SMITH ENGINEERING WORKS 


3188 LOCUST ST., MILWAUKEE, WIS. 


Canadian Representatives: Canadian Ingersoll-Rand Co., Montreal, P. Q. 








Old Colony Building 50 Church Street 806 Otis Building 261 Franklin Street 
Chicago, Ill. New York City Philadelphia, Pa. Boston, Mass. 
110 W. Park Way, N. S. Brunson Bldg. Bunting Hardware Co. 523 Boston Building 
Pittsburgh, Pa. Columbus, O. Kansas Cjty, Mo. Denver, Colo. 
Bowman Machinery Co. 2540 University Avenue Salt Lake Hardware Co. 207 W. Third St. 
Omaha, Nebr. St. Paul, Minn. Salt Lake City, Utah Des Moines, Ia. 
Road Builders Equipment Co. 625 Market Street 


Portland, Ore. San Francisco, Calif. 
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THE NATIONAL L 


An Organization Supported byPry 


II 





Departments—Agricultural 
Chemical 


Construction 
ee 


Chemical department serves every branch of the chemical industries in 
laboratory and by co-operative relations with the chemical departm@ts of 
mental research on the properties and uses of lime is under way. fhe ; 
industrial user of lime in determining the extent y 


HOMO 
Member on 












DISTRICT NO. 1 McAleer Lime Co. ‘ DISTRICT NO. 4 ( 
. : Merion Lime & Stone Co. . . 
Berkshire Hills Co. " Blue Ridge Lime Co. J 
Edward Bryant Co. eo — & —— oo E. Dillon’s Sons, Inc. \ 
Connecticut Lime Co. oo 2 ar i ae So Eagle Rock Lime Co. 
Farnam Cheshire Lime Co. S ~— & Wit, Kimbalton Lime Co. ( 
Hoosac Valley Lime Co. ri P< —" ac Cc Leesburg Lime Co. , 
New England Lime Co. Ch eae ort C. ement Co. Limeton Lime Co. \ 
Rockland-Rockport Lime Corp. a a a Moore Lime <a 
Vermarco Lime Co. Powhatan Lime Co. 
DISTRICT NO. 3 Riverton Lime Co., Inc. E 
American Lime & Stone Co. Rockdale Lime Co. 

DISTRICT NO. 2 Cilsienn Prachets Co, Shenandoah Lime Co. 
W. B. Abbey, Inc. Centre County Lime Co. Staunton Lime Products Co. } 
J. E. Baker Co. Chemical Lime Co. I 
S. W. Barrick & Sons Enterprise Lime & Ballast Co. DISTRICT NO. 5 1 
G. M. Bushey & Son Genessee Lime Co. John Evans Lime & Stone Co. N 
Emig Lime Co. Henry Kilgus Federal Lime & Stone Co. I 
Fountain Rock Lime Co. W. E. McConnell John Herzog & Son \ 
M. J. Grove Lime Co. M. E. Reeder Kelley Island Lime & Transport Co. N 
Industrial Limestone Co. Vance Company Luckey Lime & Supply Co. I 
LeGore Combination Lime Co. West Branch Lime Co. Moores Lime Co. . 
J. B. Logan Whiterock Quarries National Mortar & Supply s 
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HEADQUARTERS— 918 G Ste 
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iii CANAAN 


UME ASSOCIATION 


byProgressive Lime Manufacturers 
IgA 





Each Department in 
charge of recognized 


experts 
MMM 










Ini 


; in tir use of lime. This service is made possible by the association research 
artm@ts of universities and government laboratories. Comprehensive funda- 
way. fhe association is in a position to effectively co-operate with the 


extentto which he can use lime to his advantage. 


AAAS 


iberfompanies 


Ohio Hydrate & Supply Co. DISTRICT NO. 8 Ash Grove Lime & Pt. C. Co. 


John D. Owens & Son Co. 
Woodville Lime Products 


DISTRICT NO. 6 


Standard Lime & Stone Co. 
Western Lime & Cement Co. 
Wisconsin Lime Mfgs. Ass’n 


Ozark White Lime Co. 
Pierce City Lime Co. 
Western Lime Co. (Denver) 


DISTRICT NO. 9 


Fowler & Pay 
Kelley Island Lime Co. 


DISTRICTS NOS. 10 and 11 
Jesse Allen Lime Co. 
Calera Lime Works 
Cheney Lime Co. 
Commercial Lime Co. 
Gager Lime & Mfg. Co. 
Knoxville Sand & Trans. Co. 
Ladd Lime & Stone Co. 
Longview Lime Works 
Tennessee Cement & Lime Co. 


Wheeler Lime Mfg. Co., Inc. 
DISTRICT NO. 12 


Arkansas Lime Co. 


Campbell Stone Co. 
Northern Lime & Stone Co. 
White Marble Lime Co. 


DISTRICT NO. 7 


Black White Lime Co. 
Glencoe Lime & Cement Co. 
Hannibal Lime Co. 

Hoosier Lime Co. 

Indiana Quarries Co. 
Louisville Cement Co. 
Marblehead Lime Co. 

F, W. Menke Lime Co. 
Mississippi Lime & Mat’! Co. 
Co. Mitchell Lime Co. 

Peerless White Lime Co. 
Spring Garden M. & W. L. Co. 


Ste. Genevieve Lime Co. 


DISTRICT NO. 13 
Austin White Lime Co. 
Canyon Lime Co. 
A. Courchesne 


Dittlinger Lime Co. 
Mt. Franklin Fuel & Feed Co. 


DISTRICT NO. 14 


Blue Diamond Plaster Co. 
California Portland C. Co. 
Idaho Lime Co. 
International Lime Co. 

Pacific Lime & Plaster Co. 
Tacoma & Roche Harbor L. Co. 
Utah Lime & Stone Co. 


LULULULULULULURLULUUUUCULUUUULULUUULUULUUULUULUUUULGCUULECUECCULUCULUURUUUULGECUUUEUEUUUUUOUUULULUCUUUUGUUUUEUEULEUGUVUUEEEUUUUUULUUUUULUGUE UE AULA 


Steet, N. W., Washington, D. C. 
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PLYMOUTH 
Gasoline Locomotive was employed by The 
H. F. Friedstadt Co., General Contractors, in 
operations for the government at the Naval 
Base, Hampton Roads. 


For five months a 3-ton 


The contractors say in a letter that it gave 
wonderful service. Notwithstanding it was 
used continuously day and night, and oftimes 
full 24 hours without a let up. 




















Five Months Day and Night 
No Adjustment---No Repairs 














They add that a grade of full 12 per cent 
or better did not reduce the efficiency of the 
Locomotive. Neither was it necessary to ad- 
just the eugine or make repairs of any sort. 


There’s a PLYMOUTH awaiting your 
order and ready to give you a like service with- 
out complaint, or demand for increased pay. 
It is built to serve and take the grief and knocks. 

Write for descriptive literature. 


THE FATE-ROOT-HEATH COMPANY, Plymouth, Ohio 
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Imdustries 


ime in the Chemical amd Allied 


It Is Rightly Termed ‘“The Queen of Bases’’ 


| Bape IS A CHEMICAL. Furthermore, 
it is one of the most important mate- 
rials used in the chemical and allied indus- 
Although the birth of the 


was in its construction 


tries. lime in- 


dustry uses and 
although the development of this industry 


through the centuries of ancient times was 


in its construction and agricultural uses 
only, yet in recent years it has come to 
such an extensive use in our technical 


industries that it can safely be stated that, 
at the present time, the lime industry finds 
chemical 


its most important outlet in the 


aud allied industries. It was the war which 


stablished a full realization of this situa 
tion. 

The construction uses of lime remain th« 
the 


for 


most important single outlet for lim 


ndustry, and the merits of lime this 


ise justify a large expansion. Likewise, 


the agricultural use of lime is one of the 
more important single outlets and there 1s 
ertainly a large tonnage of lime for use 
on the soil which will be developed as the 
vears go by. It is very significant, how- 
ver, that the combined tonnage of lime in 
agricultural uses in 
the total. The 


into the chem 


he construction and 
1918 was but 40 per cent of 


remaining 60 per cent went 


ical uses distributed among about 120 dif- 
ferent industries. In 1919 the chemica! 
uses of lime amounted to 52 per cent of 
the total and in 1920 to 531% per cent of 


total. In considering these figures, it 


is important to remember that they do not 


the 


include certain very important items repre- 
senting the production of lime by certain 
chemical manufacturers for their own use. 
The alkali 


and use over one million tons of lime per 


manufacturers alone produce 


year. When all the lime produced in this 
country is considered, the percentage go- 
ing into the chemical industries is very 
much larger than the above stated 60 per 
cent, 

The figure shown herewith gives the dis- 
tribution of the chemical tonnage for 1918 
as reported by the U. S. Geological Survey. 
Paper mills consumed the largest tonnage, 
followed closely by the refractory, metal- 





By M. E. Holmes, Ph. D. 
Manager of the Chemical Department, 
Naticnal Lime Asscciaticn, Wash- 
ingtcn, D. C. 
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alkali, 


leather industries. 


lurgical, carbide, sanitation and 
Under the head of “un- 
pecified chemical uses and miscellaneous,” 
the 


small, 


are included numerous uses, tonnage 
but 
combined tonnage is very important. 


Many of 


for each of which is very the 


these apparently insignificant 
uses may at any time develop into one of 
The 


fact that their number is so large augurs 


the larger and more important ones. 


well for the possibility of greatly increas- 
The 
bility of the lime industry is largely due 
to the 
when business in 


ing the chemical lime tonnage. sta- 


multiplicity of lime uses because 


one of the chemical in- 


dustries is dull there is demand in others. 


Reascns for Prominent Place of Lime 
A reason for the prominent place of lime 
difficult 


itself is a 


in the chemical industries is not 


to find. 
chemical 


The lime industry in 
The 


an industrial application of a physical- 


one. burning of limestone 


chemical process as is also its hydration in 


making hydrated lime. The main reason 


however, that lime possesses the capac 
ty of functioning in a remarkably larg: 


number of diverse chemical and engineer 


ng processes. 


[It has been said that acid is 


the king of 
that 


sulphuric 
acids. In like manner it may 
| bases. 


king 


class respec tively be 


be said lime is the queen of 


materials known as the 


their 


hese are 


and queen of 


cause they maybe used in producing all 
members of their class.  Sul- 


the other 


phuric acid is used in making hydrochloric 
acid from chlorides and nitric acid from 
nitrates. In similar manner, lime is used 


in making caustic soda from sodium car 
bonate and caustic potash from potassium 
carbonate. 

The importance of this fact is apparent 
when it is remembered that chemical com 
three classes, 
The 
made from combinations of bases and acids. 
It is that this 
point of the 
made from it together with sulphuric acid 


pounds can be divided into 


i.e., bases, acids, and salts. salts are 


apparent, therefore, from 


view, lime and other bases 
and other acids made from it are the funda- 
mental materials in chemistry and the chem- 
ical and allied industries. 

Not only is lime of such fundamental im- 
portance as a producer of other chemicals, 
but it is in the foremost ranks among chem- 
ical compounds in the number of important 
physical and chemical properties which it 
possesses. It is difficult to find a chemical 


substance which will function in so many 


different ways in the technical industries. 


Lime as a Chemical Agent 
Lime is a dehydrating agent. It will com- 


bine with the occluded water and the water 
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of certain chemical sub- 


stances rendering them anhydrous. 


of constitution 
For this 
reason, lime finds use in the manufacture 
of alcohol, both ethyl and methyl, and in 
the petroleum refining industry for dehy- 
It, 
therefore, commends itself to the attention 
of every manufacturer employing processes 
of dehydration. 


drating crude petroleum and greases. 


Lime is a coagulating agent. A suspen- 
sion of lime contains charged particles which 
will neutralize the charge of colloidal ma- 
terial flocculating it and clarifying the liquid 
by “settling out.” It is due to this specific 
property of lime that it finds extensive ap- 
plication in the sugar industry. It is used 
for defecating raw sugar juices, a process 
which is and 
The 
carbonated lime in settling carries with it 
flocculated and colloidal 
producing a clear clarified juice. 


accelerated by carbonating 


sulphitating the lime in suspension. 
absorbed matter 

The coagulating capacity of lime finds use 
for itself in the mining industry. Ore slimes 
are made to coagulate and settle rapidly by 
flocculation with lime. The efficiency of the 
process is thereby greatly increased through 
reducing the time of operation. The use of 
lime in the artificial ice industry also de- 
pends upon the coagulating capacity of lime. 
Water suitable for artificial ice must be 
clarified and purified and the most satis- 
factory process for this is the use of lime 
in combination with other reagents. 

Lime also finds use as a flocculating agent 
in the rubber industry. The latex may be 
flocculated with lime and the clay used in 
making the compounding ingredients are 
flocculated with lime to render them suit 
able as a filler for the rubber. The use of 
lime in the sorghum industry also depends 
The 
ghum juice is clarified with lime in prepar- 


upon its coagulating capacity. 


sor 


ing it for the boiling operation. The co- 
agulating action of lime is also employed 
in the disposal of sewage whereby the sew- 
age is clarified by coagulating the colloidal 
matter with lime in combination with other 
chemical substances. Similarly water sup- 
plies may be deodorized and deferridized. 
Waste waters are also coagulated and dis- 
posed of with the use of lime. The coagu- 
lating action of lime is one of its most 
important properties and its uses by virtue 
of this property are very numerous. 

Lime functions as an absorbent for gases. 
Being a basic substance it will readily ab- 
sorb practically all acid gases. This prop- 
erty of lime makes it useful in the electro- 
lytic-alkali industry in which it is used to 
absorb and combine with chlorine in making 
bleaching powder, alkali hypochlorites and 
chlorates. It is the absorbing capacity of 
lime which makes it useful in the fixation 
of atmospheric nitrogen, where it is used 
to absorb nitrogen oxides in making nitric 
acid. Lime also finds use in the paper in- 
dustry. As a result of its capacity for 
absorbing gases, lime will absorb sulphur 
dioxide forming bisulphites and sulphites 
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which are used for making paper pulp. For 
the same reason lime is used in purifying 
illuminating gas in which process it absorbs 
sulphur dioxide, hydrogen sulphide and hy- 


drocyanic acid, rendering the gas non-corro- 


sive to boilers and metal fixtures. The 
absorption of carbon dioxide by lime is a 
process employed in the carbonation of 
sugar juices and in the manufacture of 
magnesia insulating material and in the 
manufacture of phenol. In the wood dis- 
tillation industry the absorption of acetic 


acid vapor by lime produces acetate of lime. 


Acetic acid may then be made from the 


acetate by distillation with sulphuric acid. 


Lime is a causticizing agent. As such it 


is used in reacting with alkali sulphates, 
carbonates and phosphates forming hydrox- 
ides. This property of lime makes it useful 
in the paper industry where it is used for 
making caustic soda for use in the soda and 
sulphate pulp process. Similarly it is used 
in making the bases for hypochlorites in the 
bleaching industry, and alkali salts in gen- 
eral in the inorganic chemical industry. The 
by 


with lime can be combined with the many 


various hydroxides made causticizing 


forming a long of inorganic 


The 


employed in the soap industry. 


acids array 


salts. causticizing action of lime is 


Soaps are 
alkali salts of inorganic acids made from 
hydroxides produced by causticizing with 


lime. The causticizing action of lime is em- 
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ployed in the textile industry also wherein 
cloth fibers are mercerized with alkalis pri 
duced by the caustic action of lime. 

Lime is a hydrolizing agent. As such 
is employed in the manufacture of hydro! 
ized glue which is used in the prevulcan 
zation treatment of rubber. By hydrolys 
of aluminum nitride the compound is d 
composed forming ammonia. 
that into 
important means of fixing atmospheric n 
trogen. 


This is a par 
of a process may develop 
The hydrolytic action of lime 
also used in treating cellulose for the manu 
facture of material suitable for making 
pulp cloth. 

Lime is a saponitying agent. As such 
is used in the treatment of fats, waxes and 
greases whereby organic compounds suc! 
“split off” and th 
alkaline-earth salts of the fatty acids pri 


as glycerine may be 
duced. By this process the animal prod 
glues, 
soaps, lubricating greases and paints and 


ucts industries produce glycerine, 


cleanses wool and unhairs hides. Lime 

also used in saponifying oils and in making 
lubricating greases and tar products and 
making 
waterproofing compositions. 


material and 


Lime 


for use in roofing 


is also 
used to saponify organic salts and in mak 
ing organic hydroxides in the dye and or 
ganic chemical industry. 

As such it 
in the treatment of hides whereby the c: 


Lime is a solvent. is used 





DISTRIBUTION OF LIME BY USES IN THE US. IN 1918 


pomgazene CHEMISTRY 59.3 CONSTRUCTION 28.57. 





| 
G morse 
= 





| PAPER MILLS 
| REFRACTORIES 
METALLURGY. 


ALKALI WORKS 
UNSPECIFIED CHEMICAL USES 
DEALERS : 
CALCIUM CARBIDE 

| WATER TREATMENT. 

| TANNERIES 

| ACIDS ; 

| BLEACHING WORKS 

| SUGAR FACTORIES 

| GLASS WORKS 
| 
| 






SOAP 
SILICA BRICK 

| PHENOL 

| COKE OVEN BY-PRODUCTS 

| EXPLOSIVES 

WOOD DISTILLATION 

AMMONIA WORKS 

| CYANIDING 
MISCELLANEOUS 
GUNCOTTON AND GELATINE 

| SEWAGE AND ACID WATERS.. 

| GLUE MANUFACTURE 

| SAND LIME BRICK 
DISINFECTANTS 
GREASES, BUTTER, ETC 
GAS PLANT BY-PRODUCTS. 
TEXTILES 
NITRATES AND GLYCERINE..... 
SPRAYING 
SALT REFINING 
ALCOHOL 
KALSOMINE 
POLISHING & BUFFING COMPOUNDS 
POTASH -SALTS 

GAS PURIFICATION 

' FLOUR MILLS 
POTTERY AND PORCELAIN 5 ats 


|| 
= 


—---NNNWOHAN®@ 


DISTRIBUTION BY TONNAGE OF THE CHEMICAL USES — 


el 
ALTO RL LES ENE 


813 
791 


.535 


999 
384 
176 
171 
164 


..129 


“MISCELLANEOUS INCLUDES CALCIUM ACETATE, ALUMINUM HYDRATE. BARIUM PRODUCTS. PRECIPITATED 


CALCIUM CARBONATE. CANDLES, CORN PRODUCTS, DYES, RUBBER, MEDICINES. VARN/SH. GRAPHITE. GOLD AND 
PLATINUM REFINING. SLAG CEMENT. PRINT WORKS, TOBACCO. COPPER AND FILE WORKS. SHEEP DIP. ETC 





|__NATIONAL LIME ASSOCIATION- CHEMISTRY DEPARTMENT~ WASHINGTON. D.C. ae 
































September 10, 1921 


menting material is disintegrated and re- 
moved. For this reason along with others 
it finds extensive use in the tanning in- 
dustry. Lime will also dissolve casein and 
as such it is used largely in the cold water 
paint industry. Lime in fused slag will 
dissolve sulphur and phosphorus and thus 
it finds use in the metallurgical industry for 
purifying steel and other metals. 

Lime is an oxidizing agent. As such it 
is used in the electro-thermic industry where 
it oxidizes carbon thereby reducing itself, 
forming calcium carbide. Similarly lime 
has been used in a simple laboratory way 
for making metallic calcium. Of much 
more importance, however, is the manu- 
facture of calcium silicide whereby lime 
functions indirectly as an oxidizing agent. 

Lime is a reducing agent. As such it is 
used in the manufacture of calcium peroxide 
by reduction of hydrogen peroxide or other 
strong oxidizing agents. This is one of the 
newer uses of lime which may have impor- 
tant possibilities. 

Lime is a lubricating agent. As such it 
is used in the high temperature lubrication 
of dies in the drawing of steel wire. Its 
fineness and refractoriness makes it es- 
pecially suitable for this use. 

Lime is a fluxing agent. As such it is 
used extensively in the basic open hearth 
process for refining steel and for the man- 
ufacture of pottery, and porcelain in the 
ceramic industry. 

Lime is a catalyzing agent. It func- 
tions as such in the peroxidation of alka- 
lis forming such products as sodium per- 
oxide. It also catalyzes the formation of 
calcium cyanamide in the action of cal- 
cium carbide on nitrogen. Lime also cat- 
alyzes the vulcanization of rubber, and 
the hydrogenation of nitrogen in the 
Haber process of fixing atmospheric ni- 
trogen. In the fusion of chromite with 
alkalis, lime functions as a catalyst in the 
preparation of alkali dichromates. The 
esterification of glycerine and the manu- 
facture of chlorine in the Weldon chlorine 
process also involves the catalytic action 
of lime. 

Lime is an ionizing medium, whereby 
it finds application in the production of 
metals by electrolysis of fused metals and 
in the electrical method of sewage dis- 
posal. 

Lime is a refractory. Its melting point 
and sintering point are exceeded by only 
a very few substances. It finds use, there- 
fore, as such in the manufacture of dead 
burned dolomite, silica brick and the like 
as refractory lining for furnaces and as 
insulating material for steam pipes. 

Lime is a precipitating agent. As such 
it finds extensive use in the preparation 
of many inorganic and organic salts in the 
winning of metals from ores and the 
preparation of rare earth oxides from 
monozite sand, in the preparation of ab- 
sorption media such as iron hydroxide in 
the purification of water and in the prep- 
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aration of colloidal pigments such as satin 
white. 

Lime functions in various capacities in 
distillation. Lime is used in the distilla- 
tion of coal, and oil shale to produce 
ammonia and ferro-cyanides and to en- 
rich and purify the coal gas. In the wood 
distillation industry lime is used in the 
distillation of pyroligneous acid in mak- 
ing aluminum acetate, acetic acid, acetone 
and methyl alcohol. The distillation of 
gas works liquors with lime produces 
many thousand tons of ammonia yearly. 

It is futile to attempt to cover in one 
brief article all of the functions of lime 
as represented by its manifold uses. It 
would not be permissible, however, in 
any article on this subject to omit the 
use of lime as a base or neutralizing 
agent. As mentioned above, lime is the 
queen of bases and by virtue of its com- 
position (CaO and Ca(OH).) belongs to 
that class of chemical substances called 
hydroxides which will neutralize acids. 
Lime is used for neutralizing resinous 
acids for use in making varnish and enam- 
els in the paint industry, and for use in 
making stabilizing media for liquid fuels. 
Ores are neutralized with lime in ore 
flotation and in the cyanide process in 
the mining industry. 

Organic acids are neutralized with lime 
in making lubricants, oil cloth and can- 
dles. Tar acids are neutralized with lime 
in making roofing material, bituminous 
paint, sulphonate detergents and_lubri- 
cants in the hydrocarbon industry. The 
citrate industry employs the use of lime 
for neutralizing and recovering citric 
acid. Arsenic acid is neutralized with lime 
in making calcium arsenate in the insec- 
ticide industry. The manufacture of many 
mineral products involves the use of an 
excess of acids which is neutralized with 
lime. In the dye industry excess acids 
must be neutralized in the manufacture 
of phenol, sulphonated napthalene and 
anthracene. In the explosive industry ex- 
cess acid is neutralized with lime in the 
manufacture of nitroglycerine. In mak- 
ing saccharified cellulose such as sawdust 
cattle food, excess acid used in hydrating 
the woody material is neutralized with 
lime. In like manner the acids used in 
pickling steel are neutralized with lime 
and the residual acids in Keene’s cement 
and dried leather may be rectified with 
the use of lime. 


Conclusions 

Enough has been stated to show that 
lime possesses in a remarkable degree a 
great diversity of properties and is capa- 
ble of functioning in an unusually large 
number of ways. It is, therefore, entitled 
to a large tonnage in the chemical and 
allied industries. The question may be 
asked, why this tonnage is not ten or 
fifteen million instead of two or three 
million. The most plausible answer would 
be that the lime manufacturers have in 
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times past neglected the chemical uses of 
lime. The future expansion of the chem- 
ical tonnage of lime will depend primarily 
upon the technical activities of the Na- 
tional Lime Association. The lime man- 
ufacturers are to be congratulated upon 
their far-seeing plans in this important 
field by establishing at Washington a cen- 
tral research laboratory and a technical 
staff who will devote their entire time to 
serving the user of lime. This work is 
to be supplemented by co-operative re- 
search work under fellowships and other 
arrangements at universities, government 
and industrial laboratories. The associa- 
tion is therefore in a position to render 
scientific and technical service to the in- 
dustries in their use of lime. That serv- 
ice is offered with the belief that the 
cheapness of lime and its broad range of 
usefulness commends its use to all manu- 
facturers as a possible source of profit. 





Lime Used in Treating Wastes 
from Water Gas Plant 

ATER GAS WASTES at Flint, Mich., 

have been treated experimentally with 
1,500 Ib. of lime per million gallons of 
waste as a coagulant. A satisfactory ef- 
fluent was obtained from 2 hours’ sedi- 
mentation and filtration through a coke 
filter. The rate of filtration was 8 to 10 
m.g.d. per acre through 24 in. of coke 
over which was placed 6 in. of coke 
breeze. The turbidity was reduced 95 
per cent, color 90 per cent, oxygen con- 
suming value 95 per cent and total solids 
to 100 p.p.m. There was left no visible 
trace of oil and only a slight taste and 
odor. 

The normal waste contained 200 to 500 
p.p.m. of turbidity, 500 to 1,500 total 
solids, 1,000 p.p.m. oxygen demand. Lax- 
ity in operation of the gas plant may pro- 
duce an inky black waste having an oxy- 
gen consuming value of 1,800 p.p.m. and 
total solids of 11,000 p.p.m. Baffling was 
considered undesirable as the oil comes to 
the top best under the most quiescent 
sedimentation possible. After 2 to 3 hours 
plain sedimentation and filtering at the 
rate of 114 m.g.d. per acre the coke filter 
became clogged in a few days with an 
oily, tarry material which penetrated to 
the bottom of the coke filter. The tur- 
bidity reduction was 75 per cent, the color 
none, oxygen consumed 40 per cent, and 
total solids 50 per cent. The effluent had 
a gassy odor and taste and retained some 
light oils. The experiments were carried 
out by J. R. Pollock, sanitary engineer, 
city engineering department, Flint, and 
reported by him in a paper presented re- 
cently to the Michigan section of the 
American Public Health Association.— 
Engineering News Record. 





[An article on the use of lime for the 
chemical precipitation of trade wastes ap- 
pears elsewhere in this issue——Editors.] 
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Needed! Complete and Reliable 


Analyses of Limestones 


Progress in the Industry Requires Greater Knowledge of the Impurities Found in 
Limestones—Their Kind, Form and Effect 


HE VALUE of 


limestones is recognized by the writer 


chemical analyses of 
from two viewpoints: that of purely scien- 
tific research, and that of commercial ap- 
plication. Studies of sedimentation and of 
the origin (petrology) and alteration of 
limestones have progressed to a point where 
accurate knowledge of the major and minor 
constituents of limestones and dolomites is 
indispensable, and developments in chemical 
manufacturing processes have reached a 
similar status; but most published analyses 
are too incomplete to afford satisfactory 
interpretations and may readily lead to er 
roneous conclusions. Realization of this fact 
has been brought about in purely scientific 
work during study of the relations between 
dolomites and limestones and in the com- 
parison of analyses with results obtained by 
microscopic study, and frequently in com 
mercial work when the writer has been 
called upon to supply information regarding 
limestones that will satisfy unusually ex 
acting requirements. It is true that for 
several uses of limestone little is required 
beyond a determination of lime and mag 
nesia, but the number of these uses has been 
gradually growing less as knowledge of the 
chemical processes involved has advanced 
\ recent example of the need for more 


complete analyses is a paper by W. E. Byron 


Zaker, entitled, “Limestone analysis and 
evolution for bisulphite liquor m-~ wfac- 
ture,”’ which states that the quality +f the 


pulp is influenced by the extent of im» -;ities 


in the stone and outlines methods for the 


determination of insoluble carbonaceous 
matter, silica, insoluble inorganic matter, 


iron oxides, alumina, alkalis, carbon diox- 
ide, sulphur trioxide, sulphur as sulphide, 
hygroscopic moisture, and combined water. 
He also states that it is sometimes desirable 
to know the mineralogical constitution of 
the stone. 

With this rather long list of determina- 
tions urged for a single use, the need of 
relatively complete analyses of limestones 
to be sold for several uses is not surprising. 
The producer of limestone or lime, who 
wishes to broaden his market must there- 
fore be ready with the chemical data that 
he will sooner or later be called upon to 
furnish. The pure research problems of 
today have their practical application to- 





1Brief abstract in Chem. and Met. Engineering, 
April 28, 1920, p. 781. 





(Published by permission of the Director 
of the U. S. Geological Survey) 


By G. F. Loughlin 


Geclogist in Charge, U. S. Geological 
Survey, Washington, D. C. 





morrow, and more complete analyses, even 


if made primarily for pure research are 


only anticipating the future needs of in- 


dustry. 

Chemical analyses alone, however, even 
if complete, may not tell the whole story, 
as impurities, as well as a part of the lime 


and magnesia may be present in one or 


more minerals whose chemical and physical 


properties differ. These minerals may be 
identified by use of the petrographic micro- 


scope, either in thin sections of the lime 
1 


stone itself or in the insoluble residue. As 
many of these minerals are so minute as t 


be overlooked in the presence of brightly 


polarizing calcite and dolomite, examinatior 
of the insoluble residue is especially to he 


recommended. If the limestone is leached 
in very dilute hydrochloric (or better acetic ) 


acid it may be possible to detect the more 
soluble silicates or other impurities such as 
ferric oxides in the residue. Preliminary 


microscopic examination will call attention 


to impurities present in sufficient quantity 


to require exact chemical determination and 


may also save the labor of searching for 


constituents with only negative results 


Some impurities are of such serious im 


portance even in minute quantities that a 
quantitative chemical determination of them 
should be required anyway, certainly until 
co-ordination of microscopic and chemical 
analyses has reached the point that limits 
of the microscope in detecting minute quan- 
tities of minerals has been demonstrated. 


Character of Sample 


Perhaps the most serious criticism of 
published chemical analyses is that very 
few are accompanied by a statement de- 
scribing how the sample was taken, and 
whether it represents an average of an 
entire quarry, or only a certain bed, or 


kinds 


of samples are of value for one purpose 


only a hand specimen. All three 
or another, and some quarries are known 
which have been found to be so uniform 
in chemical composition that a single hand 


specimen may be a fair representative ot 


the whole quarry, but as a general ruk 


anyone using an analysis should know 


just what it represents. 


It goes without saying that portland 


cement companies are obliged to keep 


complete records of their samples, also 
that careful producers of limestone and 
lime keep reliable records of the compo 
variation of their 


sition and 


to the 


stone; but 


engineer or other investigator 
searching for limestone of a certain grade, 
this essential information can now be ob 
tained only by writing to the relatively 
few companies who have it available, or 
by thoroughly sampling a deposit that 
may have been thoroughly sampled onc 
or more times before but whose samples 
and corresponding analyses have not been 


preserved. It is therefore urged that all 
chemical analyses be accompanied by briet 
what the 


statements of corresponding 


samples represent and the manner 1 


which they were taken. 


Constituents to Be Determined 
Of the 


assembled by the 


} 


published analyses have 


States 


that 
United 


rom man 


been 


Geological Survey sources 


very few show the presence or absence 
of enough constituents to permit a posi 
tive recommendation of a stone or burned 


Many 
show only lime (CaO), magnesia (MgO), 


lime for more than a few uses. 
and “insoluble” and may be accompanied by 


calculated “equivalent” carbonates. These 
calculated equivalents may or may not be 
reliable, as the possible presence of ferrous 
carbonate is ignored, but the concealed con 
tents of the “insoluble” is of more con- 
cern. 
Insoluble 


been regarded in tabulated analyses as a 


—“Insoluble” has frequently 
synonym for silica, and indeed some form 
of silica is usually the most abundant con- 


stituent of it. Microscopic study of in- 


soluble residues, however, shows. that 
limestones and dolomites may contain, 
besides varying quantities of quartz, chert 


feld- 
spars, micas, clays, calcium and magne- 


or flint, considerable quantities of 


sium silicates, limonite, hematite, pyrite, 
fluorspar, and occasionally other minerals 
that are soluble even in rather dilute hy- 
drochloric acid though not so readily as 
Analyses in which 


the carbonates are. 
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the constituents of these minerals, at least 
the more abundant of them, are not shown 
ire next to useless as an aid in answering 
nquiries for limestone or dolomite with 
i certain minimum percentage of some 
purity, especially iron. 

Silica, alumina, and ferric oxide—As 
silica and alumina have different proper- 
ties and are of different degrees of im- 
portance in certain chemical manufactur- 
ing processes, their 


separation is very 


desirable and is necessary in the exact 


determination of iron oxides. It is there- 


fore recommended that, while total in- 
soluble should be recorded as of a certain 
practical value, silica, alumina, and ferric 
oxide should also be recorded separately. 
It this were done many of the writer’s 
causes for complaint would disappear. 
Ferrous oxide—Ferrous oxide is more 
commonly present than may be supposed, 
especially in: dolomitic rocks. Qualitative 
chemical study by Steidtmann,* the writer, 
and doubtless others, has shown that this 
ferrous 


is present for the most 


evidently 


part as 


carbonate, isomorphous with 
calcium and magnesium carbonates in the 
mineral dolomite. Limestone with very 
little “insoluble,” and that free from ferric 
oxide, may burn dark or pink because of 
ferrous carbonate present; also white dol- 
omitic marbles, and a few high calcium 
marbles, apparently free from iron: com- 
pounds, contain sufficient ferrous carbo- 
nate to prevent their use in the manu- 
facture of high grade glass and certain 
A definite determination 


dolomitic 


other products. 
of ferrous iron, especially in 
limestones, is therefore strongly recom- 
mended. 

Lime, magnesia, and carbon dioxide 
Lime and magnesia ,in some limestones 
are partly present in silicates, and partial 
total 
magnesia are determined and then calcu- 
The 


kind 


analyses in which only lime and 


lated as carbonates are misleading. 
this 


Was 


recalls an analysis of 
which 


culated to be 85 per cent but when the 


writer 


from calcium carbonate cal- 
insoluble was added to this the analysis 
totaled 107 per cent. 


was due to the 


The apparent excess 
presence of considerable 
lime in the minerals epidote, tremolite, 
Without determination of 
carbon dioxide, such partial analyses are 
of little value. 
taining lime or magnesia are readily solu- 


and diopside. 
Some of the silicates con- 


ble in acids as used in the laboratory, but 
are practically insoluble in the weak acids 
of the soil and are not decomposed during 
The 


lime and magnesia as well as the ferrous 


burning so as to yield quick lime. 
iron, in carbonates should be definitely 
determined. 

Alkalies—Inquiries regarding the pres- 
ence of alkalies in limestones have com- 
manded particular attention since sources 


1Steidtmann, E. Origin of dolomite as disclosed 


by stains and other methods. Bull. Geol. Soc. of 
America, vol. 28, pp. 153-154, 1917. 
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of domestic sought, 


particularly potash as a by-product from 


potash have been 
portland cement plants and blast furnaces. 
As the potash content in raw cement mix- 
tures is only a fraction of one per cent, 
small quantities of potash in one lime- 
stone may give it preference over another. 
Larger quantities of potash, known to be 
present in a few limestones, may increase 
its value for agricultural use, as potash 
minerals so far as shown by the micro- 
scope commonly occur in very fine grains. 
The microscope has shown that the in- 
soluble residues of many limestones and 
dolomites contain a surprising proportion 
of feldspars. In the majority of the res- 
idues studied by the writer the plagioclase 
or soda lime varieties predominate, but 
orthoclase or microcline, the potash va- 
rieties predominate in some. Some of the 
feldspars are of detrital origin deposited 
as sand grains when the limestone was 
forming; others have grown as secondary 
crystals; still others are a combination of 
detrital grains surrounded by secondary 
accretions. Besides feldspar, microscopic 
sericite, and 
black 


present in 


white micas, muscovite or 


less commonly brown and micas 
(phlogopite and biotite) are 
limestone, adding to its potash content 

It is not fact 
that most limestones now used contain so 
little that the 
potash is of no commercial interest, but 


intended to obscure the 


“insoluble” percentage oi 
the mode of occurrence of potash miner- 


als in limestone and dolomite suggests 
that among those containing considerable 
insoluble certain ones may be found with 
sufficient potash content to render them 
of particular interest. An extreme exam- 
ple is a dolomite in Alberta, described by 
Daly,’ contains 


potash (K,O), equivalent to 34.5 per cent 


which 5.77 per cent of 


orthoclase. Daly also cites other lime- 
stones and dolomites containing conspic- 
uous amounts of feldspar, and suggests 
that special search will prove them to be 
than 
The writer has received ora! in- 


heretofore 


more numerous sus- 
pected. 
formation of certain limestones in the 
West that contain more than 2 per cent 


The 


potash minerals in limestones is at pres- 


of potash in silicates. presence of 
ent of more purely scientific than com- 
mercial interest, but a little attention to 
this question portland 
cement companies who produce potash 


by others than 


will increase our knowledge concerning 
it. 

Other minor con- 
stituents, No. 1 and 


No. 2 in the following table, are of little 


Minor constituents. 
shown in analysis 


or no consequence to some users of 
limestone and lime, but of considerable 
importance to others. Each user will 


doubtless call for a determination of the 
constituents in which he is especially in- 
1Daly, R. A. Low-temperature formation of 


alkaline feldspars in limestone. Proceedings Wash- 
ington Acad. Sci., vol. 3, pp. 659-665, Nov., 1917. 
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terested, but the range of usefulness of any 
limestone can be learned only by deter- 
mination of many if not all of them. As 


the writer is called upon from time to 
time to specify limestones within a lim- 
ited area that possess certain chemical 


properties, analyses showing these minor 
constituents probably will appeal to him 


more than to 


certain 
commodities, and a call for such analyses 


manufacturers of 


must appeal to the broad consideration of 


science and rather 


than to a restricted view based on pri- 


industry in general 


vate needs. 


Composite Analyses of Limestones.’ 
H. N. Stokes, Analyst 


1 2 

SiO» 5.19 14.09 
TiOs 06 08 
AlzOx 81 1.75 
FeeOs 54 77 
FeO undet undet 
MnO 05 -03 
CaQ $2.61 40.60 
srO none none 
BaO none none 
MgO 7.90 4.49 
K.0 aa 58 
NasO -O5 62 
LivO trace trace 
H:O 2 .30 
H:O and organic 56 .88 
P.O; 04 42 
CO. $1.58 35.58 
S .09 07 
SO; .05 .07 
Cl .02 01 
I undet. undet 
100.09 100.34 

The. conspicuous feature of the two 


quoted is the 
stron- 


here 
barium 


composite analyses 
and 


tium, in spite of the fact that much of 


recorded absence of 
the barite of commerce is produced from 
residual soils left by the weathering of 
limestone, and that 


strontium is known 


to occur in a few limestones. As a 


“trace” in chemical 
quantity between 0.01 and 0.001 per cent, 
these oxides could be present to the ex- 


analyses implies a 


tent of a few tenths of a per cent in a 
few analyses and be less than 0.001 per 
cent in the composite analyses. 

No questions of commercial interest, 
to the writer’s knowledge, have arisen re- 
garding barium or its compounds in lime- 
stone, but strontium has been suggested 
cause of plasticity or 
“spreadability” in certain magnesian 
hydrated limes. Only high calcium and 
low magnesium limestones appear to be 


by Emley* as a 


represented in the two composite analy- 
ses. The question of plasticity is one of 
sufficient importance to warrant enough 


chemical determinations of strontia in 


limestones’ which yield hydrates of dif- 

ferent degrees of plasticity to demon- 

strate the validity of this hypothesis. 
Manganese and titanium are two ele- 


ments which chemical analyses have 


1From U. S. 
oratory record book, lot. No. 1632, p. 319. No. 1 
composite analysis of 345 limestones. No. 2 com- 
posite analysis of 498 limestones used for building 
purposes. These analyses are published in Bulls. 
Nos. 491, 616 and 695 (Data of Geochemistry, edi- 
tions 2, 3 and 4, by F. W. Clarke), but SrO and 
BaO are omitted. 

2Emley, W. E. “What is the cause of plas- 
ticity?”” Rock Products, vol. 20, Dec. 19, pp. 
39-40, 1917. 


Geological Survey’s Chemical Lab- 
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shown to be widely distributed in small 
quantities in rocks of various kinds, but 
neither have come to the writer’s atten- 
tion in connection with the utilization of 
limestones. Manganese may be of inter- 
est to glass manufacturers as a neutral- 
izer of the green color due to iron. Re- 
cent studies of manganese ores. by 
members of the United States Geological 
Survey have brought to attention certain 
carbonate ores whose mode of occurrence 
suggests an origin intimately connected 
with the deposition and alteration of 
limestone, and determination of manga- 
nese in limestones and dolomites would 
be helpful to this geologic problem. Both 
manganese and titanium in limestone 
fluxes should be of some interest to man- 
ufacturers of steel, and definite records 
of their presence should perhaps be of 
equal interest. 

Lithia, whose presence in exceedingly 
minute traces is readily detected, is of no 
present commercial interest to limestone 
producers, and its determination for 
purely scientific record is not to be urged 
unless it can be made at little or no addi- 
tional expense. 

Water, whether hygroscopic or ex- 
pelled at 110° C.,, is of no practical im- 
portance in limestone analyses unless in 
rare exceptions where its presence in 
considerable quantity may serve as a 
warning against too rapid heating with 
resulting decrepitation in the kiln. Its 
presence together with that of certain 
other constituents could suggest the pres- 
ence of certain minerals which the mi- 
croscope could prove in less time. Its 
exact determination, however, may be 
necessary in connection with the exact 
determination of carbon dioxide, organic 
matter, and sulphur compounds. 

Organic matter may exist in more than 
one state. Some, which gives a bluish 
gray color to some limestones, is re- 
moved from the ledge by oxidizing waters 
circulating above ground water level, and 
is presumably easily driven off by igni- 
tion; some which resists this process and 
gives a brown color to the oxidized rock 
is ignited with difficulty. Organic matter 
in limestones used in the manufacture of 
bisulphite liquor is an objectionable im- 
purity, and its presence must also be ac- 
counted for if carbon dioxide is to be 
determined accurately. It is, of course, 
of general geologic interest and may be 
of special interest as practical questions 
regarding the genesis and distribution of 
petroleum. 

Phosphorus is present in some of the 
shells that contribute to the formation of 
limestones today,’ but very few analyses 
of limetsones show that its presence or 
absence has been determined. In some 
limestones very little if any phosphorus 





Clarke, F. W., and Wheeler, W. CC. U. S. 
Geol. Surv. Prof. Paper 90, p. 33, 1915; Prof. 
Paper 102, 56 pp., 1917. 
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is present, whereas in other limestone 
formations phosphorus has been concen- 
trated in so great quantity along certain 
beds that they are termed phosphate rock 
and are mined for their content of cal- 
cium phosphate. The phosphate content 
of limestones may vary between these 
two extremes and may be irregularly dis- 
tributed. The tendency to vary is illus- 
trated by the two composite analyses, 
which also indicate that the phosphorus 
content of many limestones is too high 
to permit their use as flux in the manu- 
facture of iron and steel. Determination 
of phosphorus is absolutely necessary in 
selecting limestone flux, yet its presence 
or absence is indicated in surprisingly 
few analyses, and very little appears to 
be definitely known about the distribu- 
tion of phosphorus in limestones. 
Sulphur in the form of pyrite is widely 
distributed in limestone, for the most part 
in very small quantities of minute crys- 
tals, but in some places in 
abundant large grains readily detected 
without a microscope. Pyrite during the 
burning of limestone is converted into 
black specks of magnetic iron oxide or 
red spots non-magnetic oxide, either of 
which in sufficient quantity will decrease 
the value of the lime. 


relatively 


Burning a sample 
to determine this character is more prac- 
tical than a chemical determination of 
sulphur, but comparative analyses of sat- 
isfactory and discarded stone will indi- 
cate the maximum percentage of sulphur 
that can be tolerated. Sulphur in sul- 
phates, according to the composite analy- 
ses, may be present in small quantity, 
presumably in the form of gypsum or 
anhydrite, as strontium and barium are 
absent; but strontium sulphate is present 
in a few limestones. Small quantities of 
these minerals can easily be overlooked. 
Total sulphur, like phosphorus, must be 
determined in limestone intended for flux. 
The minute quantities of chlorine 
shown in the composite analyses may 
represent salts from sea water trapped in 
the limestones. It is doubtful whether 
such small quantities are of any commer- 
cial interest, and there is no occasion for 
urging its determination in analyses. 
Fluorine, undetermined in the two an- 
alyses, is also of little general importance, 
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although its occasional presence to the 
extent of a few tenths or even hundredths 
of 1 per cent may bar the stone from 
certain uses. The writer, while examin- 
ing several limestones from North Caro- 
lina, noted one in which fluorspar (cal- 
cium fluoride) was a conspicuous 
soluble” mineral. 


“in- 


Analyses of Certain Dolomites from 
Massachusetts 


As several samples of dolomite from 
western New England were recently sub- 
mitted by T. Nelson Dale’ of the United 
States Geological Survey for chemical 
analysis, the opportunity was taken to 
make rather complete analyses of five of 
them with the following results: 


Fluorides, soluble sulphates, and chlorides were 
not found. 

Soluble phosphate was not present in amount 
greater than 0.06 per cent in any of the samples, 
and was probably less than 0.03 per cent where 
not determined. 

The analysis of the insoluble material is fairly 
exact, considering the difficulty of separating a 
large mass of soluble chlorides from it. The fig- 
ures for HeO and SiOe are subject to greatest 
error. Water was found hyignition of the dried 
insoluble. Silica was then volatilized directly as 
the tetrafluoride and the soluble alkalies leached 
out of the residue. 

Samples: Typical hand specimens from ledges 
of uniform character in the dolomite member of 
the Stockbridge limestone collected by T. Nelson 
Dale from undeveloped properties, except No. 4. 
No. 1. West Stockbridge, Mass. J. G. Fairchild, 


analyst. 

No. 2. West Stockbridge, Mass. J. G. Fairchild, 
analyst. 

No. 3. West Stockbridge, Mass. J. G. Fairchild, 
analyst. 

No. 4. Hutchison Quarry, Lenox, Mass., J. G. 
Fairchild, analyst. 

No. 5. Renfew, Mass. J. G. Fairchild, analyst. 


The samples, although from ledges of 
uniform character, are open to the ob- 
jection that they are not strict averages. 
As they all represent one formation, 
however, they have a certain aggregate 
as well as individual value. They show 
considerable variation in chemical com- 
position of the formation as a whole and 
suggest the necessity of obtaining 
strictly average samples if the run of 
quarry stone is to meet exacting chem- 
ical requirements. Representation of the 

1These dolomites are described in a forthcoming 


bulletin of the U. S. Geol. Survey entitled “Lime- 
producing belt of Mass. and Conn.” 


INSOLUBLE IN HYDROCHLORIC ACID 

















1 2 3 4 5 
SiO>.. 1.83 11.03 1.58 4.17 0.68 
AlsO3 .60 2.23 42 1.36 07, 
FeOs trace not det’d not det’d “35 not det’d 
TiOs.... trace trace trace -05 none 
CaO not found not found not found present not found 
MgO not found 12 14 4 not found 
K20.... 30 64 17 69 trace 
NasO .08 not found not found trace 05 
H.20 not det’d -16 not det’d “a not det’d 
SOLUBLE IN HYDROCHLORIC ACID 

SiOz not det’d not det’d not det’d 0.85 not det’d 
Al2Os.. none none -06 13 none 
FeO; trace trace trace 33 .05 
FeO 0.31 21 18 .80 .20 
CaO 39.53 27.08 30.52 30.02 31.30 
| SERENE 12.99 18.06 20.85 17.74 20.75 
Ss ; 44.48 40.38 46.50 42.66 46.86, 
a : not det’d not det’d 03 -06 not det’d 

100.12 99.91 100.45 99.62 99.96 
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different constituents in two groups is 
not necessary, but is of assistance to one 
especially interested in the chemistry of 
limestones. Although silicia and alumina 
are ordinarily assumed to be represented 
by “insoluble,” small quantities of them, 
mostly too small to deserve accurate de- 
termination may also be present in the 
“soluble” portion. 

Microscopic examination of the insolu- 
ble residues gave the following results: 

No. 1 is nearly half quartz. The re- 
mainder mainly of potash feldspar (mi- 
crocline or orthoclase) 
(muscovite) in approximate ratio of 3 
to 1. A few grains of magnetite were 
also noted. The relative quantities of 
these minerals check satisfactorily with 


and white mica 


the insoluble constituents in the analysis. 
No. 2 does not check so satisfactorily. 
As seen under the microscope, it is about 
two-thirds quartz, with considerable pot- 
ash feldspar, a little magnesium mica 
(phlogopite), and very little magnetite. 
Calculation of the quantities of these 
minerals from the analysis would give 
about 0.4 per cent mica, more than 2 per 
cent feldspar, and about 9 per cent quartz, 
with an 
cent alumina and nearly all the water. 
No. 3 consists about half of magnesium 


unaccounted excess of 1.5 per 


mica and half of quartz with a little pot- 
ash feldspar, the microscopic examination 
agreeing closely with the insoluble part 
of the chemical analysis. The small 
quantity of soluble alumina recorded in 
the analysis is presumably a correspond- 
ing slight corrosion of the mica by 
hydrochloric acid. 

No. 4 consists of the black iron-mag- 
nesium mica, biotite (about 4 per cent), 
potash feldspar (1% per cent) and quartz 
1'%% per cent, the microscopic examination 
checking closely with the insoluble of the 
analysis, which totals 7 per cent. The 
magnesia, water and most of the ferric 
oxide are accounted for. A few grains 
of soda-lime feldspar, tremolite (calcium 
magnesium silicate), garnet (calcium- 
aluminum-iron _ silicate) and _ limonite 
(hydrous ferric oxide) are also present, 
but in too small quantity to affect calcu- 
lations from the analysis, other than to 
account for the presence of insoluble 
lime. The magnesia, water, and most of 
the ferric oxide are accounted for by the 
biotite, as is most of the alumina and 
potash. The titanium dioxide either be- 
longs to the biotite or to minute crystals 
of rutile inclosed in the biotite. The 
soluble alumina and part of the soluble 
ferric and ferrous oxides and silica are 
attributed to partial decomposition of 
biotite by hydrochloric acid, and imply 
that a small quantity of potash (about .04 
per cent) was dissolved with them. Al- 
though the quantity of soluble silica is 
small, it would be sufficient in some an- 
alyses to bring total silica above the 
maximum limit tolerated for certain uses. 
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A comment on the strength of acid 
used is pertinent here. If a more dilute, 
cold acid had been used in analysis No. 4, 
less biotite and limonite would have been 
dissolved at the expense of more time. 
If a detailed mineralogic examination is 
desired, the coarsely ground rock should 
be leached first in dilute hydro- 
chloric or dilute acetic acid, which dis- 
free calcite and practically 
nothing else. Treatment of the 
with somewhat stronger cold hydro- 
chloric dissolve the dolomite 
grains, but its action on iron oxide and 
most silicates will be too slow to affect 
the result appreciably. 
are desired, 


very 


solves the 
residue 


acid will 


If quicker results 
stronger hot acid must be 
used, and the analysis may be interpreted 
as in the preceding paragraph. 

No. 5 
half soda feldspar (albite), the microsco- 
pic and chemical 


closely. 


is about half quartz and about 


analyses checking 

The insignificance of soda in these five 
analyses is contrary to the writer’s ob- 
North Carolina, where the 
feldspar is more conspicuous 


servations in 
soda-lime 


than potash feldspar in dolomites and 
limestones. The quantity of potash in 
No. 4 is sufficient from the agricultural 


standpoint to offset the rather high per- 
centage of silica and alumina. 
Phosphorus pentoxide, though defi- 
nitely determined in only two analyses, 
is definitely shown to be present in only 
negligible quantity in the others. Solu- 
ble sulphates were also looked for but 
not found, and there is no suggestion of 
pyrite. Neither could fluorides and chlo- 
rides be detected. The adaptability of 
these samples for any chemical use can 
therefore be definitely determined. 


Recalculation of the carbonates reveals 
in all the analyses a relative deficiency of 
carbon dioxide—small, but nevertheless 
beyond the limits of error (about 0.5 per 
cent). 
ide are as follows: 


These deficiencies of carbon diox- 


2 5 


Analyses 2 3 + : 
0.92 0.48 0.92 0.70 


1 
Deficiency of COz (pct.) 0.97 
The ratio of lime magnesia and ferrous 
oxide in dolomite is not definitely known. 
If, however, it is assumed that the molec- 
ular ratio of magnesia plus ferrous oxide 
equals that of lime, analyses No. 1 may 
be recalculated as follows: 

f CaCO; 
Dolomite , MgCOs 
| FeCQ,; 

COINIG ics 


Excess calcium oxide ie 
Total insoluble 2... 





100.13 


The source of the excess calcium oxide 
may be one or more silicates which are 
decomposed by hydrochloric acid, leav- 
ing a residue of insoluble silica. A search 
for such silicates should be made either 
in thin section or in the residue left after 
leaching in extremely dilute hydrochloric 
acid or in acetic acid. 
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Conclusion 

The practical importance of such com- 
plete analyses is, of course, determined 
by the ratio of added cost to added value 
received. The added value is a definite 
knowledge of the adaptability of the stone 
for all possible uses, present and future. 
Chemical analyses alone will not answer 
all questions of the behavior of a stone 
during or after burning, as some physi- 
cal properties independent of 
Physical tests 
supplemented by microscopic study are 
necessary to furnish the additional infor- 
mation. 


may be 


chemical composition. 


There is no doubt, however, 
that our general knowledge of limestones 
and their usefulness will be strengthened 
by greater completeness of analyses than 
the majority of analysts have made. 

It is suggested that all analyses show 
at least the following constituents sepa- 
rately: 

SiOz total. (Soluble and insoluble SiOz may be dis- 


tinguished if rare occasions warrant.) 


AlzOz total. (Do) 


FeoO, total. 


FeO _ total. 
MgO | total. 
CaO - total. 
COz total. (Actual determination should be made 


when total insoluble exceeds 1.5 or 2 
percent, or where the exact amount 
of quickly available calcium and mag- 
nesium oxides must be known. 

H:O below 110°C. and above 110°C.) 


The above named constituents, except 
CO, and H,O, are of importance in too 
many different chemical manufacturing 
processes to be omitted. The CO, and 
H,O are necessary to insure proper in- 
terpretation of 
ents. 


these essential constitu- 
The other constituents cited in this 
paper are of varying importance and their 
determination cannot be so_ strongly 
urged. When once determined and found 
to be in only insignificant quantity they 
need not be looked for in future analyses 
from the same quarry unless changes in 
the character of the stone justify it. 

If “insoluble,” total or itemized, is re- 
corded the kind and strength of acid 
used should be specified. 

The kind of sample taken should be 
specified and a part of it should be pre- 
served for reference, and, if occasion de- 
mands, for microscopic study of the 
whole or the insoluble part. 

The annual statistical inquiry sent to 
producers by the United States Geolog- 
ical Survey contains a request for copies 
of chemical analyses and other tests. If 
any producers or consumers who have 
or shall soon have more complete analy- 
ses would submit copies of them, these 
can serve as the bases for a general study 
of limestone and dolomite, or of car- 
bonate rocks in general to extend our 
scientific and economic knowledge of 
limestones. 

After completing this paper, the writer 
has been reminded of a paper by Hille- 
brand entitled “A plea for greater com- 
pleteness in chemical rock analyses.” 


1Hillebrand, W. F., Jour. Amer. Chem. Society, 
vol. 16, pp. 90-93, 1894. 
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This 


alyses of igneous rocks, and advance not 


paper emphasized particularly an- 


only in the knowledge of igneous rocks 
and related geologic problems of purely 
economic character but in 


scientific and 
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methods of analysis since that time has 


been great. More complete analyses of 


limestones may also develop more refine- 


ment in certain analytical methods and 


besides throwing light on the different 
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questions raised in the foregoing pages 
may reveal that certain unsuspected im 
purities marked 


physical properties of bot] 


exert a influence o1 
chemical or 


limestone and the lime made from it. 


Lime im the Textile Imdustry 


Opportunities for Greatly Extending 


has been responsible in 


1 io \DITION 


many cases, for our lack in adopting 
Why we ad 


to old standards, and ar: 


a new process or method. 


here so closely 


not willing to accept the new, is a dit- 


ficult question to answer. It is true, 
nevertheless, that the closer we adjust 
ourselves to the new workings of eco- 


nomical principles, as they apply to our 


various industries, the better will be our 


position to meet conditions brought on 
by foreign competition 
Lime is a natural product in this coun- 


fostered, 11 


try, and its use should be 


replacing it with a product of 
Waste can be 


which is the 


stead of 


greater cost. stated in 


various terms, one of lack 
of use of products of abundance, through 
the use of other products more expensive. 
To the 
kind of 


full use of 


writer’s mind, this is the worst 


waste, and unless we can make 
this 


economic sense 


product, we are in an 
wasting it. 

Most every industry has a use for lime, 
or some product which they are now us 
lime. As the 
this is especially true, to- 


ing, can be replaced by 
writer finds it, 
day, of the textile industry. Of all the 
alkalies, the 

important 


industries using textile in- 


dustry holds an place, and 
hundreds of tons of caustic soda and soda 
ash are yearly consumed in clearing tex 


tiles for the finishing processes. 


Lime Originally Used 


In 1815 lime was used for the same pur- 
that the 
When these stronger alkalies 


pose stronger alkalics are now 
employed. 
were placed upon the market, they were 
tried, for no reason, other than they were 
than 


were 


stronger lime. In later years, at- 


tempts again made to return to 
reasons being that it was not 
New diff- 
culties then arose, the most pronounced 
that the iron in the 
This 


when the 


lime, the 
only satisfactory but cheaper. 
stained 


being lime 


the goods. was the situation in 
England, 


duced in the United States, and that taint 


process was intro- 


has followed it, and for years this has 
been the main reason why lime has not 
The truth of the 


iron 


become generally used. 
these stains, 
until 


when the writer showed that the average 


statement, regarding 


was never investigated recently, 


grade of American lime does not contain 





By Elton Richmond Darling 


Professor of Chemistry, James Millikin 
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enough iron when used in the kier to 


affect the cloth in any way. 
Lime used in the kier boil for the clear- 


ing of cotton cloth works very satisfac- 


torily. The operation, as carried out, is 
to remove the fats, waxes, and pectin 
bodies. Lime fulfills this purpose with 


less drastic action on the cloth than when 


the stronger alkalies are used, and in 
fact, the lime has been found to act upon 
the pectin bodies in the cloth and remove 
them more efficiently than the stronger 


alkalies 
Tre Lime Boil 


In carrying out the lime boil, the lime 
is first slaked and then made into a 
milk of lime solution of such strength, 


that after the goods have been passed 
through it and squeezed, they will con- 
tain between 1.5% and 2% of calcium 
oxide. The limed goods are then run 
into a kier and boiled for 12 hours, 
washed and then continued in process. 
This is what is known as a half bleach 
boil, and is satisfactory when the goods 
are going to be dyed with dark shades. 


For a full bleach, the goods after wash- 


ing are run back into the kier and boiled 


with a solution of soda 
1.5% of the 


based upon the weight of the goods. 


for eight hours 
chemical, 
The 


object of this is to remove the lime soaps. 


ash containing 


Lime in Dyeing 

In certain textile plants in this country 
an imported grade of chalk has been used 
another 


in the dyeing process. This is 


evidence of tradition, as it believed 
that it 


be replaced. 


was 


could not under any conditions 
When this chalk was almost 
impossible to obtain hydrated lime was 
this 


hydrate is being introduced into the vari- 


tried with good results, and now 


ous processes where imported chalk was 
previously used. 

In the Red,” the 
brightest and fastest of the cotton dyes, 


dyeing of “Turkey 
lime is used for fixing the alum, and later 
in the dye bath. In the mordanting of 


cotton with chromium for the application 


Its Use 


of alizarin, hydrated lime can be used in 
place of chalk 


acetate 


for rendering the chro 
The 
when using the iron mordant. 


mium basic. same is true 


Logwood, 
one of the most important black dyes, i 
r¢ 


fixed in a 2% bath of hydrated lime pre 


vious to the treatment with acetate oi 
iron solution, and again after this treat 


ment to render the iron in a basic and 


insoluble condition. 


Bleaching Solutions 

Next in importance to the lime boil wi 
have the manufacture of bleaching solu 
For this, 
either the unslaked lime or hydrated lime 


tion, commonly called chemic. 
can be used. A suspension of one or the 


other is made in water contained in a 


tank fitted with an agitator. The chlorine 
is liberated from the bottom of the tank 
in such quantities that the temperature ot 
the solution above 20 de 


does not rise 


grees centigrade. The ratio is 0.8 pounds 
of unslaked lime, or 1.1 pounds of hydra- 
ted lime, to 1 This 


is more economical than when prepared 


pound of chlorine. 


from bleaching powder, and the low alka 
linity of the solution gives a more effi 
cient bleaching strength. 

The kiers used for the clearing of tex- 
tiles should be lined, so as to prevent 
the goods from coming into direct con- 
tact with the iron. The most satisfactory 
lining compound is a milk of lime solu- 
The 
given a good coat and the kier steamed 
to fix it. 


tion. sides of the warm kier are 
This is followed by a second 
coat and steaming, after which it is ready 
for use. 

While at the present time the lime boil 
lime in the 
textile industry as we come to more ap 


offers the greatest use of 
preciate the value of lime, other processes 
will make greater use of it. 


Limestone in North Carolina 
RECENT ADDITION to the litera- 
ture on the lime and limestone in- 

the United States is Bulletin 

No. 28 of the State Geological and Eco- 

nomic 


dustries of 

\ “Limestones and 
Marls of North Carolina.” This 212-page 
book describes briefly the various uses of 


Survey on the 


lime and limestone and describes in detail 
the characters of the deposits of these 


materials and various operations. 
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A New “Wet” Process of Lime 
Manutacture 


Utilization of Hot Water Vapor to Open Pores in Limestone and Facilitate 
Calcination at Temperatures That Do Not Overburn the Lime 


lime- 


TIME 


been 


IMMEMORIAL 
burned by 
Even today, when 


ROM 


stone has more or 


less the same process. 


the process is quite thoroughly under- 


stood, and is recognized as a chemical 
process, it is still referred to in the 
phraseology of lime manufacture as 


burning. 


Fundamental Principles 


Limestone is the carbonate of lime 
Ea€O,. Lime is the oxide of lime-— 
CaO. The carbonate is changed to the 


The heat is 
effected be- 
tween the carbonate and the gas, carbon 
COs. 
of water (or 


oxide by exposure to heat. 


absorbed and a division is 


dioxide Carbon dioxide in the 


presence steam) will pre- 
sumably unite with the water and form 
H,CO, 
unstable compound). 


To change limestone to lime requires 


carbonic acid (which is a very 


heat at a certain temperature and a cer- 
tain definite quantity of that heat. It 
has been pretty accurately determined that 
temperature at which this 
takes place, at nor- 
is 610 deg 
F.) and a tem 
C. (1832 deg. F.) 
limestone to 


the lowest 
change—calcination 
atmospheric 
(1130 deg. 
1000 deg. 
is sufficient to change 


mal pressure, 
Centigrade 
perature of 
any 
lime. 

It has also been definitely determined 
that limestone will decompose into lime 
and carbon dioxide more readily in the 
presence of steam than in a dry atmos- 
phere. Herzfeld, a German investigator, 
proved limestone could be entirely 
changed to lime by the heat of super- 
heated steam at 790 deg. C. (1454 deg. 
F.), which is at least 200 deg. C. lower 
in temperature than required when a dry 
heat is used. 

The reason why the presence of water 
vapor facilitates the separation of the 
carbon dioxide from the limestone is not 
fully understood, We do 
know, however, that limestone is some- 
what soluble in CO, 


(carbon dioxide) or in other words in a 


apparently. 
water containing 


weak solution of carbonic acid. 


A Possible Explanation 

When water vapor, or steam, is present 
in a lime kiln above the actual burning or 
combustion zone, it is at a very high 
temperature and possibly combines read- 
ily with the CO, being given off by the 





By Nathan C. Rockwood 





limestone, forming hot concentrated car- 
bonic acid. This hot acid would then at- 
tack the limestone immediately and vigor- 
ously, partially dissolving the limestone 
and converting it into calcium bi-carbonate 
(or di-carbonate). 

The 
-forming on the 


calcium bi-carbonate—CaH.(CO,), 


surface of the lime- 
stone, being of greater volume than the 
itself (CaCO,) 
up the 


substance of the stone 


would tend to crack and open 
stone to the action of the heat, thus mak 
ing its decomposition more easily accom- 
The this 


newly formed calcium bi-carbonate, how- 


plished. surface coating of 


ever, is much more unstable, or more 


easily decomposed than the carbonate, 


and consequently is probably (like the 
carbonic acid) only momentarily present 
in the kiln. 

The presence of water vapor (steam) 


in the zone of the kilr above or beyond 
that in which the final calcination of the 
stone takes place, does then, in all prob- 
ability, have a distinctly useful purpose 
and very likely passes through a definite 
chemical reaction which greatly facilitates 
the subsequent reaction in the remaining 
calcium carbonate with heat alone. The ef- 
fect of the water vapor: and carbon dioxide 
(H.CO 


the opposite of that produced by a harsh, 


or carbonic acid) is then exactly 


dry heat, suddenly applied, which has a 
tendency to sear or glaze over the surface 
of the limestone, making it difficult for the 


heat to penetrate and decompose it. 


Anctker Possible Explanation 


Silica is the commonest impurity in 


limestone. Under the microscope ordi- 
nary pulverized limestone appears to be 
composed of “hard-shelled” grains. Prob- 


ably they are “hard-shelled” grains, each 
particle of calcium carbonate being sepa- 
rated from its neighbor by a film of silica 
or some silicate of calcium or other al- 


kali. 


particles of stone or purer carbonate to- 


This is the cement which holds the 


gether in a homogeneous mass. 

When limestone containing silica (and 
all limestone contains silica) is 
heated to high temperatures with 
heat the silica readily fuses with the lime 


some 
dry 


as a flux, possibly forms new chemical 


combinations, but in any event stays with 
the lime and when the lime cools remains 
as a shell or coating on the lime (calcium 
oxide) particles, just as originally it 
formed shells for particles of limestone 
or calcium carbonate. 

When limestone is heated in a dry heat 
and the silica fuses, at the same time the 
CO. is being driven off, the natural tend- 
ency of course would be for the liquid 
silica or silicate to be forced to surface 
of the stone; or, in unscientific language, 
the stone “bleed” 
The tendency of this to follow the CO. 


surface of the 


would molten silicate. 


gas to the stone would 
obviously retard the exit of the CO, gas, 
and also make it increasingly difficult for 
the heat to penetrate into the interior of 
the stone. 

Now, this is just exactly what experi- 
shows, for 


ence in “burning” limestone 


the more intense the heat and the faster 
the stone is calcined the more it becomes 
If the 


“burning” is sufficiently prolonged each 


“gummed” up with these silicates. 


lump of lime will be “glazed” over—and 


‘ 


it is recognized as “over-burnt.” 

While silica itself is insoluble in water, 
or water vapor in the form of steam, the 
Water 


glass, or a sodium silicate water solution, 


alkaline silicates are quite soluble. 
is a well-known example. Similarly, cal- 


cium silicate is undoubtedly very water 


soluble at high temperatures. The pres- 


ence of calcium silicate in the water of 
natural hot springs is proof of its solu- 
bility. 

Therefore, when superheated steam is 
present in or above the calcining zone 
of a lime kiln the silica in the limestone 
is very likely changed to a soluble cal- 
cium silicate, which at the high tempera- 
1,000 deg. C. in all probability 


volatilized 


ture of 


would be and carried higher 
into the kiln, where on cooling the silica 
or silicate would be precipitated out of 
the gases and be carried out at the top 
ot the kiln as fine dust or “smoke.” 

A glimpse of something like the reac- 
tion that may take place in a lime kiln in 
the presence of superheated steam is 
shown in the manufacturing process of 
sand-lime brick. In the brick mixture 
the proportions of lime and silica are 
about reversed, but the process involves 
the melting and fusing of the lime and 
(calcium silicate) at 


silica temperatures 
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of steam not over 200 deg. C. It there- 
fore seems fair to assume that at tem- 
peratures of superheated steam at 800 
to 1,000 deg. C. the silicate would really 
be volatilized and freed from the lime- 
stone, or lime, as the case may be. 

A similar reaction of silica in the pres- 
ence of steam undoubtedly takes place 
during the hydration of lime, and that is 
why it is so important to break up and 
stir the lime during the hydrating process. 
The silica present in the lime is being 
fused and re-arranged, but it emerges 
from the reaction as “shell formations” 
about particles of hydrate or unhydrated 
lime. If the particles are relatively 
coarse the hydrate is “crystalline” and 
not desirable. But if the particles are 
fine the silica is so thoroughly, or so 
thinly, distributed over the immensely 
larger surface area that it is ineffective 
in keeping the particles apart, or distinct, 
and we get the much desired “amorphous” 
hydrate. 


Water An Active Chemical Reagent 


It must be confessed that the fore- 
going theories need demonstration for 
their whole proof, but the point is that 
water, in the form of superheated steam 
especially, is a very powerful chemical re- 
agent. That fact seems to have been 
lost sight of in the lime industry, where 
the application of steam to kilns appears 
to have been considered only from the 
angle of its mechanical effect on kiln 
draft, or its tempering or “mellowing” 
effect on the fire. 


Effect of Various Methods on Quality 
of Lime 


From the foregoing, it may be seen 
that there is a possibility of demonstrat- 
ing the superior economy of operating a 
kiln with steam present above the fire zone. 
There is also a tremendous difference in 
the quality of lime turned out. For ex- 
ample, Herzfeld, in the experiments al- 
ready referred to, proved that lime cal- 
cined with superheated steam at 790 deg. 
C. (1454 deg. F.) was extremely high grade 
—porous, chemically active, and most easily 
hydrated. He and many other experiment- 
ers have also proved that the qualities ot 
lime depreciate in some proportion rela- 
tive to the temperature of calcination. 
The higher the temperature the less active 
the lime and the harder it is to hydrate. 
The difference is less pronounced in the 
case of high calcium limestones than with 
dolomites, because magnesium oxide is 
more sensitive, apparently, than calcium 
oxide. 

Wood-burned lime is usually a better 
lime—more active and more easily hy- 
drated— probably because of the large 
amount of water vapor present in the 
kiln. (Ordinary hardwood fuel is about 
25 per cent water.) This not only pre- 
vents an excessively hot fire, but fur- 
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nishes the water vapor for facilitating the 
kiln reactions. 

That the water in wood fuel is the chief 
cause of “mellowness” of the heat in a 
wood-fired kiln is practically proved by 
the fact that producer gas with a plentiful 
supply of steam will give nearly the same 
results. For the sarne reason peat makes 
an excellent fuel for calcining limestone. 


Commercial Application of This 

Principle 

Most of what has gone before is an at- 
tempt to explain the reason for some well 
established facts. What follows is the ap- 
plication of these facts and something the 
same theory to the commercial produc- 
tion of lime by a new process. Patents 
Nos. 1,377,367 and 1,377,401, issued in 1921 
John C. Schaffer and Waller Crow, of 
the Schaffer Engineering and Equipment 
Co., Pittsburgh, Pa., and No. 1,291,425, 
issued to Mr. Schaffer in 1919, cover a 
commercial application of the principles 
already described both as to process and 
apparatus. 

The process involves crushing and 
grinding the limestone, mixing and grind- 
ing it with water in a tube mill to form 
a slurry, and calcining the slurry in a 
rotary kiln of about 175-ft. length. This 
stage of the process is described as fol- 
lows: 

“This slurry or paste supplied to the 
rotary kiln is heated and agitated in its 
progress through the kiln. This action 
upon the paste serves to cause the mate- 
rial to gather into nodules of approxi- 
mate uniformity in size due to the tem- 
pered or mild heating for the gradual 
elimination of the moisture. The con- 
tinued heating of these nodules evapo- 
rates the moisture from the limestone, 
resulting in these nodules being quite 
porous, thereby providing large areas for 
heat exposure in the elimination of the 
carbon dioxide, when the calcium car- 
bonate is converted into calcium oxide 
at the still higher temperature approach- 
ing the range for moisture vapor decom- 
position. 

“The rotary kiln of slow rotation has 
its interior refractory walls, where ex- 
posed, heated, so that with the charge of 
slurry falling thereon at the higher, or 
feeding end of the kiln, a driving off of 
moisture occurs, leaving the solid of sus- 
pension as a caked material. This de- 
posited mass of material, with the counter 
current of gases over it has its upper or 
exterior exposed surface also acted upon. 
These two direct and radiant sources of 
heat co-act to the extent that in the kiln 
rotation, the drying mass of material may 
progress by falling forward, due to the 
inclination of the kiln. 

“This fallen mass, or fragment, rup- 
tures or subdivides, say, to form a body 
as shown in Fig. 3, having the more thor- 
oughly seasoned face on what was the 
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Diagrammatic sketch of cake 


upper surface (21), the slightly less sea- 
soned, or dried, lower surface (22) and 
the fractures (23) from which the mois- 
ture has just started to be driven off, or 
extracted. The interior (24) is fully 
charged with the gases to be removed. 

“Continued slow rotation of the kiln 
effects a tumbling progress downward in 
the kiln away from the charging end, 
with a slow extraction of the gases by 
the heat. The mass thus held together 
by moisture is transformed into porous 
nodules, and this ‘nodulization’ increases 
the volatilization area over that of a non- 
porous nodule or broken-stone formation. 

“The continued extraction and tum- 
bling of the material in the kiln effects 
a more or less uniform production of 
particles or nodules, which, depending on 
the character of the material, may be such 
as would pass, say, through a %-in. 
screen. Such a particle, shown in cross- 
section in Fig. 4, has its bounding sur- 
faces (25) ‘seasoned,’ or approximating 
a semi-porous state, retaining a definite 
form with the interior still unchanged 
calcium carbonate. This gradual season- 
ing or tempering-like action is carried on 
to the full extraction of both the moisture 
and carbon dioxide, as shown in Fig. 5, 
with somewhat more open but still defi- 
nitely formed faces (27) and a permeated 
interior (28) as shown in the supposed 
cross-section of this nodule. 

“This continuous or progressive treat- 
ment in a ‘reducing’ heat from the fur- 
nace at the lower end of the kiln, due to 
the gradual rise in temperature through- 
out the length of the kiln, in a range 
approximating 1800 deg. F., at the dis- 
charge end to 500 deg. F. at the slurry 
charging end, insures a superior quick- 
lime product with the utilization of the 
entire run of stone quarried. 
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Diagrammatic sketch of nodule 
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Kiln Action Explained 

“The carbon dioxide has an affinity for 
water, which results in the formation of 
acid. This carbonic acid gas 
largely comprises the vapor bath, or at- 
mosphere, enveloping the tumbling nod- 
ules. As the temperature is higher toward 
the discharge end, the atmosphere in the 
kiln is one of gradually increasing, tem- 
pering action. Accordingly, at the rela- 
tively low temperature at feeding or up- 
per end of the kiln, there is moisture 
extraction. At the intermediate kiln por- 
extraction is coincident with, 


carbonic 


tions this 
or merges into, carbon dioxide extraction 
at such that the nodules 
persist as porous lumps, rendering pos- 


rate as units 
sible a uniform rate of gas removal. 

“With kiln temperatures below excess- 
ive or harmful burning points, a superior 
grade of quick lime is produced. The 
particles are all relatively small, all are 
uniformly tumbled about in the kiln. The 
extended exposed surfaces, with the tum- 
bling insuring presentation of all surfaces 
during a rotation, permit of rapid pro- 
duction of a finished product with no loss 
in handling. 
175-ft. kiln may run as high as 12 tons 
per hour. 

“The the 
charge, if the material itself in a mastic 


The production rate on a 


commingling or mixing of 
state will not properly form, is insured 
by the use of a plastic material, which 
may be refuse sweepings or some alkali 
hydrate as may be more readily available, 
or may be desired in standardizing the 
product. 

“The effective, thorough burning, as de- 
scribed, produces a superior product, rap- 
idly, with all quarry stone, but the ad- 
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vance in the art does not end here, for 
the hydration of the resulting lime may 
be most easily effected, even direct with- 
out sorting or grinding, and the resultant 
hydrate will take up 25 per cent more 
water than usual with hydrates burned 
in ordinary shaft kilns. 

“This added water-carrying quality 
means that a /ydrate of superior quality 
is attained—one which has great smooth- 
ness for wall application and absence of 
check after being applied.” 


Special Furnace 


One of the special features of the ro- 
tary kiln designed to accomplish calcina- 
tion at the relatively low temperature of 
1800 deg. F. This is 
the nature of a direct-connected gas pro- 
ducer, which may be moved to and from 
its position at the end of the kiln, as is 
the hood of an ordinary rotary kiln. 

This furnace is covered by a special 


is the furnace. in 


patent and could be applied to any rotary 
kiln. 
stoker, automatic grate rocker, and auto- 
the 
lime discharge chute is used to aid com- 
bustion in the furnace. 


It has an automatic coal feed and 


matic ash discharge. Hot air from 


Steam lines are 
provided to temper the heat and accel- 
erate the draft. 

Instead of the production of an oxidiz- 
ing flame, or oxidizing combustion gases 
for introduction through the large dis- 
charge opening of the rotary kiln, the 
heating gases may have their combustion 
proportioned to fall more or less short 
of complete combustion until well along 
in the kiln, thereby distributing the heat 
and tempering the initial intensity for a 
given supply or volume. This adjustment 
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can be accomplished by means of the air 
intake or by actually controlling the 
amount of heated gas allowed to entet 
the kiln. 

In other words the furnace is a portable 
semi-gas producer with many mechanical 
appliances for automatic operation and 
designed to be so controlled that the 
amount, quality and temperature of the 
heat produced can be changed as desired. 


Plant Under Construction 

It is of peculiar interest and significance 
that the dean of the American lime in- 
dustry and one of the earliest manufac- 
A. G. Morris, 
president of the American Lime and Stone 


turers of chemical lime, 
Co., Bellefonte, Pa., is making the frst 
installation to try out this new process 
of lime manufacture. 

Space will not be taken here to describe 
Its completion will %« 
awaited with much interest by the entire 


this new plant. 


lime industry and at that time we expect 
to be able to publish a full and complete 
description. 
Great Saving in Phosphate 
Possible by New Process 


A low grade phosphate rock, devised by 
the United States Department of Agricul- 
ture, consists in mixing the “run-of-mine” 


new method of controlling losses of 


phosphate with sand and coke and smelt- 
ing the mass in an electric or fuel-fed 
furnace. In this process, the phosphoric 
acid is driven off as a fume and may be 
readily collected in concentrated form. 
Millions of tons of phosphates previously 


wasted will be saved potentially as a re- 


sult of the perfection of this process. 
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Diagrammatic sketch of kiln furnace with patented features’ 
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Lime im Leather Manufacture 


Probably Used for Thousands of Years and It Has No Substitute Today 


INCE those far off days in the Garden 
of Eden, the skins of animals have 
contstituted a covering for the human race. 
Even that good and authentic book, the 
Bible, mentions this fact in the passage 
which that “The 
skins and 


states Lord God made 
them.” Just 
how this condition became necessary is not 
stated, but we have reason to believe that 
the wearing qualities of the fig leaf did not 
satisfy the thrifty Adam, while no doubt 
also the beautiful color effects which Na- 
ture had given to the coverings of the 
various lower animals appealed strongly to 
the vanity of Mother Eve. So it came 
about that the manufacture of leather was 
the first industry to be 


coats of clothed 


established, and 
from that day on the pelts of animals have 
contributed to the comfort and welfare of 
mankind. 

Nature’s 
animals are 


According to provision, the 
covered with 
hair varying in thickness and length de- 
pending upon the environment of the ani- 
mal, the purpose being to protect him from 
the climatic conditions to which he is sub- 
jected. Primitive man utilized the pelts of 
animals as they came to him from Nature’s 
workshop, but as he became more civilized, 
he tried to improve upon Nature’s products, 
and so we find in our early historical rec- 
mention of the curing of leather. 
Furthermore, the archeologist has uncov- 
ered in ancient ruins well preserved speci- 
mens of leather showing that the hair had 
been removed in the process of manufac- 
ture. 


skins of most 


ords 


Investigation into the ancient methods of 
dehairing shows quite conclusively that the 
first process employed was in reality a 
form of incipient putrefaction, which was 
originally observed, no doubt, through ac- 
cident. It is well known that during the 
decomposition of a hide the first signs of 
putrefaction are detected by the “slipping” 
of the hair. Depilation through putrefac- 
tion is still employed by many tanners of 
acid hemlock sole leather and by the fel- 
monger in the removal of wool from sheep 
skins. This process is known in the trade 
as “sweating.” 


Origin of the Use of Lime 


Another process for the removal of hair 
was destined to come forth and in a strange 
manner through an unusual source, namely, 
through architecture. A pelt, accidentally 
dropped into a lime pit during the build- 
ing of some of the structures of ancient 
times, was, in all probability, observed to 
present a very striking appearance in that 
it became swollen and its hair loosened. 
This discovery led to a new method for 
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dehairing which was much more satisfac- 
tory and obviated the well known dangers 
encountered during putrefaction. The lim- 
ing of pelts thus became well established 
and from that time on constituted the prin- 
cipal method of depilation. 





Introductory Note 
OCK PRODUCTS has been 
‘three years inducing Dr. Rog- 

ers to write this summary on the 
use of lime in tanning. For Dr. 
Rogers is an extremely busy man. 
During a large part of that time he 
has been making extensive re- 
searches into the leather industry 
and developing a method of mak- 
ing leather from shark skins. 

Dr. Rogers is recognized the 
world over as one of the greatest 
of industrial chemists. He is an 
authority on leather chemistry and 
ROCK PRODUCTS readers are 
particularly fortunate to get this 
brief but exceedingly interesting pa- 
per from his pen.—Editors. 











The application of lime for unhairing is 
very simple and absolutely safe, on account 
of the fact that lime has only a limited 
solubility, and any excess present remains 
inactive toward the hide substance. Lime 
also being a mild antiseptic, has the fur- 
ther advantage of preventing the decom- 
position of the pelt as long as it remains 
in the solution. 

In speaking of lime, we refer ordinarily 
to a product derived from the burning of 
calcium carbonate, known as 
limestone, chalk, or marble. During this 
burning, carbon dioxide gas is driven off 
from the carbonate leaving calcium oxide, 
or builders’ lime. This calcium oxide, when 
used for building purposes or for the depi- 
lation of pelts, must be converted into 
slaked lime by treatment with a requisite 
quantity of water. The chemical reaction 
taking place is as follows: 

CaO ++ HO = Ca(OH), 

(Lime) (Water) (Calcium Hydroxide) 

In making slaked lime, care must be 
taken to add the water in small portions 
at a time, stirring the mass continually, 
because the chemical reaction starts with a 


commonly 


generation of heat which increases as the 
action proceeds. Water is added until a 
thick, creamy consistency is secured that 
is free from lumps. This resulting slaked 
lime is then kept as a stock mixture for 
the depilation of the hides, or, as the tan- 
ner more commonly calls it, for “liming.” 
In the liming of hides and skins, numer- 
ous methods involving variation in concen- 
tration and time of treatment are employed 
depending upon the nature of the pelt and 
the character of the leather to be produced. 
A few typical examples of these various 
methods may be of interest at this point. 


Methods of Liming Hides for Various 
Leathers 
In the production of sole and belting 
leather, fresh limes are usually employed, 
the amount of lime used on the weight of 
the hide being from 10 per cent to 25 per 
This 


series of pits, the hides being transferred 


cent. liming is usually done in a 
or reeled forward each day from the tail 
pit toward the head pit. The time usually 
consumed for this class of leather is from 
Such a method is considered 
fairly short for straight lime, the object 
being simply to remove the hair and plump 


5 to 6 days. 


the stock, without causing any depletion of 
the hide substance. In such a pit system, 
the slaked lime is added to the head liquor 
in accordance with the judgment of the 
tanner. The excess from the head pit over- 
flows to the next in series, and so on to 
the tail pit, where the excess still remaining 
again overflows and goes to waste. Liming 
handled in this manner insures uniform 
treatment of the stock and obviates any 
danger from so-called “putrid limes.” 

For harness, strap and bag leather, it is 
beneficial to obtain a certain amount of 
flexibility in the finished product. This 
flexibility is largely dependent upon the 
lime treatment. This more open or flexible 
condition is secured by subjecting the hides 
to a somewhat longer immersion in the 
limes, say from 8 to 10 days. 

In the production of glazed kid from 
goat skins, the nature of the pelt makes it 
necessary to subject the skins to a fairly 
long lime treatment, which is usually ex- 
tended over from 12 to 15 days. Goat 
skins being very compact, require this long 
treatment in order to open up the fiber 
bundles and prepare the stock to receive 
the subsequent tanning materials. 

Glove leather, as is well known, must be 
very stretchy, which means that during the 
process of liming a certain amount of de- 
pletion must have taken place. This de- 
pletion is accomplished by what is known 
in the trade as “old limes,” which destroy 
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a certain amount of the substance, causing 
a very open and flaccid condition of the 
pelt. The time of liming for this kind of 
stock is usually from 15 to 20 days. In 
the production of a certain class of glove 
leather known as “Mocha” and “Caster,” 
an exceptionally long given, 
usually extending over a period of from 
40 to 60 days. During this long treatment, 
the hair is not only removed, but the grain 
of the leather is loosened 
quently removed on a beam by means of a 
blunt knife or stick, a process known as 


liming is 


and is subse- 


“frizing.” This same process is also used 


in the production of buckskin leather. 


Lime and Sodium Sulphide Process 


In the production of calf skin and side 


leather for uppers, a certain char- 
leather present, 
namely, it must have a fairly tight grain, 
or what is known as a “fine break.” In 
order to produce this tight grain, tanners 


found that a 


shoe 


acter of the nust be 


mixture of lime with 
sodium sulphide gives the best results. The 
quantity of sodium sulphide used, as 


have 


well 
as the method of procedure, vary with the 
individual tanner. As a 


rule, however, 


about one pound of sodium sulphide is 
used for every five pounds of lime. 

Some tanners using lump lime mix the 
sulphide with the lime at the time of slak- 
ing, whereas others dissolve the 
sulphide separately and add it to the lime 
pit. In the case of the hydrated lime, the 


sulphide may be dissolved in the 


sodium 


water 
used to stir up the lime with, or it may be 
dissolved separately and added to the lime. 
The most approved lime-sulphide method 
consists in adding the sodium sulphide to 
the tail liquors, so that it meets the stock 
during the early part of the depilating 
process. 

Sodium sulphide has the property of dis- 
solving fine hairs, and, if used in strong 
solution, will also dissolve the mature hairs. 
in the amount 
it simply aids the lime in producing a rapid 
depilation and insures the 
moval of the fine hairs. 
sulphide, the time of 
materially reduced, and it is not uncom- 
mon to find tanners who are depilating 
stock for this grade of leather in three days. 

Manufacturers of heavy leather often use 
sodium sulphide in the early stages of un- 
hairing in order to eliminate the added ex- 
pense involved in fine hairing on the beam. 

When sodium sulphide is added to milk 
of lime, the following reaction takes place: 

Nass + H,O = NaHS + NaOH 

2NaHS+Ca(OH),=2NaOH+Ca(HS), 

The 
acts as a strong plumping agent upon the 
hide, while the calcium sulphydrate formed 


Used, however, mentioned, 
complete re- 
By using lime and 
depilation can be 


sodium hydroxide thus produced 


has a solvent action upon the fine hair. 
In the removal of wool from pelts, or 
the treatment of skins where the hair is 
of considerable value, a mixture of lime 
and sodium sulphide in the form of a paste 
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is employed. This mixture is usually made 
by dissolving sodium sulphide in sufficient 
quantity of water to produce a 4-degree 
Beaume and to this solution is 
added enough hydrated lime or pump lime 
to make a fairly thick paste. A sulphide 
mixture of this character, when painted on 
the flesh side of the skins, acts very rap- 


solution, 


idly, loosening the hair within a few hours. 
The usual procedure, however, is to paint 
the flesh side of the skins and place them 
in piles, flesh to flesh, the hair being pulled 
on the following day. The skins that have 
been pulled in this manner are then usually 
given a straight lime process in order to 
better prepare them for the subsequent tan- 
ning processes. 

In the depilation of goat and kid skins 
for both shoe and glove leather, where a 
long lime process is desired, but where the 
depleting action is to be reduced to a mini- 
mum, the tanner often mixes his lime with 
a small quantity of arsenic sulphide, the 
form used being natural sulphide or Realger, 
or the synthetic product As,S,. 
sulphide has the advantage 


Arsenic 
over sodium 
sulphide that no caustic condition is pro- 
duced and, consequently, where excessive 
plumping is not desired, arsenic can be used 
with good results. 


Growing Use of Hydrate 


Owing to the fact that common quick- 
lime, or calcium oxide, rapidly absorbs 
moisture from the air, producing what is 
known as “air-slaked lime,” it is necessary 
to keep the product in fairly tight barrels. 
Even with this precaution, however, the 
lime is apt to absorb moisture through the 
cracks of the barrel,, with the result that 
bursting and broken barrels are very com- 
mon. It sometimes happens that barrels 


of lime exposed to the action of the 
weather in freight yards and other places 
become wet from rain storms, ete., and 
burst, the action being so violent that fire 
dan- 


results occasionally. To avoid the 


gers and disadvantages encountered in 
the use of quicklime, there has recently 
been put into practice a method for pre- 
paring what is known in the trade as 
“hydrated lime.” 

This variety of lime is made by adding 
just the requisite quantity of water to pro- 
duce calcium hydroxide from calcium oxide. 
The reaction is carried out in power-driven 
mixing machines, and the resulting prod- 
uct is a dry powder which is usually packed 
in waterproof cotton bags with an outer 
paper wrapper. Lime prepared in this man- 
ner may be kept indefinitely without dete- 
rioration and, when required for use, may 
be simply mixed with water and added io 
the pits. Hydrated lime may be used in 
place of slaked lime in all depilating proc- 
esses and is rapidly superseding lump lime 
in the tanning industry. 

Although the principal use of lime in the 
tannery is for depilation, there are other 


processes in leather manufacture where 
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small quantities of this material are em- 
ployed. The quantity, however, is com- 
paratively insignificant, as the bulk of this 
important product is used in the beam 
house. As the old saying goes, ‘Leather 
is made in the beam house,” and it is to 
the lime primarily that the tanner owes the 
failure or success of his undertaking. 


Irish Deposits of Gypsum 


IVE bores sunk at Knocknacran, about 

two from Carrickmacross, in 
County Monaghan, early in 1921 proved 
the existence of a large deposit of gypsum. 
Bores put down at Lishaboe, County Meath, 
in prospecting for coal or other minerals 
disclosed a body of gypsum estimated by 
an expert of the Department of Geology 
at 1,000,000 tons. The Farney Development 
Co., Ltd., is said to have secured the min- 
eral rights over this property and to be 
building a factory capable of producing 25 
tons per day of plaster of Paris. About 
1,000 tons of high-grade gypsum have been 
quarried and are ready for manufacturing. 
Some large blocks of beautifully colored 
Irish alabaster have also been secured, and 
it is reported that the entire output of this 
product will be taken by the Irish Marble 
Co., Kilkenny. 


miles 


Accidents in Cement Rock 
Quarries 

CCORDING TO reports received by 
the United States Bureau of Mines 
from all quarries that produced cement 
rock in 1920 increased activity is shown in 
this industry during the year. 
ber of 


The num- 
employed by cement-rock 
quarries was 13,251, an increase of 3,805, 
or 40 per cent, over the previous year. 

Accidents during the year resulted in 
the death of 39 men and the injury of 
2,585, showing that for each thousand 
men employed during a standard year of 
300 working days, 2.75 deaths and 182.49 


men 


injuries occurred. The corresponding 
rates for 1919 were 2.66 killed and 231.58 
injured. Of the total number of acci- 


dents, 21 fatalities and 875 injuries oc- 
curred in and about the quarry pits, and 
18 fatalities and 1,710 injuries occurred 
at the outside plants. Non-fatal injuries 
to men working inside the quarries were 
due principally to the following causes: 
135 to haulage accidents, 121 to falls or 
slides of rock or overburden, 91 flying 
objects, 87 machinery, 61 handling rock 
at face of quarry, 50 falling objects, 36 
falls of persons, 35 timber or hand tools, 
28 explosives and 23 to drilling or chan- 
neling. Of the injuries at the outside 
plants or mills, 207 were caused by ma- 
chinery, 194 by hand tools, 179 by fall- 
ing objects, 178 by flying objects, 145 by 
burns, 132 by falls of persons and 125 by 
haulage accidents. 
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Lime in Manufacture of Alkali 


Enormous Tonnage Consumed in Processes 


b OW AND TO WHAT EXTENT 
lime enters into the manufacture of 
alkali can be understood best from an 
explanation of what the term alkali com- 
prises. 

The bicarbonate and hy- 
drates of sodium and potassium, and more 
particularly of sodium, are usually known 
as commercial alkali, of which sodium 
carbonate, the soda ash of commerce, is 
the most common and is produced in by 


carbonate, 


far the greatest quantity. 

Enormous deposits of natural soda oe- 
cur in various parts of the world, par- 
ticularly in California and British East 
Africa. The soda in these deposits, 
known as Trona, has a composition of 
Na,CO, + NaHCO, + 2H,O and usually 
contains a considerable quantity of NaCl. 
These deposits have not been developed 
to any great extent as yet, because they 
are located far from the principal con- 
suming centers, and also on account of 
inadequate transportation facilities. The 
product, however, is of exceptional pur- 
ity, and owing to the practically inex- 
haustible tonnage available, there is no 
question but that in the near future these 
deposits will be a very considerable 
factor in supplying the demands for 
alkali in the industrial world. At the 
present time about 50 tons of high quality 
soda ash are being turned out daily at 
the plant of the Natural Soda Products 
Co. at Owens Lake: in California. Lime, 
as such, does not enter directly into these 
operations. 


Manufacture of Alkali 

The manufacture of alkali today is one 
of the world’s greatest and most impor- 
tant chemical industries. 

The originator of the industry was un- 
questionably LeBlanc, who died in 1806, 
some eighteen years prior to the building 
and successful operation of the first Le- 
Blane soda plant by MusPratt in Eng- 
land. After the initial plant of MusPratt 
the industry developed tremendously, and 
for more than fifty years English manu- 
facturers controlled the world’s markets 
for soda. In 1866 Solvay introduced the 
ammonia process for the manufacture of 
soda, the basic reactions of which had 
been worked out by Dyer and Heming, 
and others, many years before. This 
method, owing to the fact that the prin- 
cipal product, soda ash, could be pro- 
duced at much lower cost than by the 
LeBlanc process, rapidly gained ascen- 
dency until today the great bulk of alkali 
consumed by the world is produced by 
Solvay’s process. The LeBlanc process 
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has never been used in the United States. 

The beginning of the industry in this 
country one of 
America’s great engineers, W. B. Cogs- 
well, who built the first plant in America 
in the early 80s, at Syracuse, N. Y. This 
pioneer plant was later followed by the 
Fords their Wyandotte, 
Mich.; the Mathieson company with its 
plant at Saltville, Va., and the Pittsburgh 
Plate Glass Co. (Columbia Chemical Co.) 
with a plant at Barberton, Ohio. Later 
the Solvay Process Co. supplemented its 
plant at Syracuse with another large op- 
eration at Delray, Mich.; and 
quently acquired a small plant at Hutch- 
inson, Kans. The Pennsylvania Salt Co. 
also entered the field with large works 
near Wyandotte, Mich. The latest comer 
in the field of alkali production is the 
Diamond Alkali Co., with a plant at Fair- 
Ohio. 


should be credited to 


with plant at 


subse- 


port, 


Enormous Proportions of Present 
American Industry 
The tremendous growth of the indus- 
try is well shown by production figures 
for the year 1918, the last year of the 
war, when the total output in alkali, as 


carbonate, bicarbonate and _ hydrate, 
reached 2,500,000 tons; in its manufacture 
1,625,000 tons of lime were used. In 


1918, the total production of lime in the 
United States, including that used in pro- 
duction of alkali, was approximately 
4,800,000 tons; thus it can be seen that 
the alkali manufacturers produced over 
one-half as much lime as was used for all 
other purposes combined. 

Alkali enters, in one form or another, 
directly and indirectly into about all of 
the products of industry; consequently, 
as a basic raw material, its importance 
can hardly be under-estimated. 
burned in connection 
with the manufacture of soda by the Sol- 
vay or ammonia process for two pur- 
poses; as a source of CO, (carbon diox- 
ide) gas for carbonating ammoniated 
brine, and to furnish lime used in a sec- 
ondary distillation process for recovering 
ammonia. Disregarding the intermediate 
steps for the reaction, the essential and 
final result in the carbonators of treating 
the ammoniated brine with CO, gas is 
bicarbonate of soda and ammonium 
chloride. The last mentioned is in solu- 


Limestone is 


tion, and represents that portion of the 
decomposed raw material, salt. The bi- 
carbonate, precipitated, together with the 
ammonium chloride above referred to in 
solution, is drawn continuously from the 
carbonators; the bicarbonate is separated 
by filtering and the filtrate sent direct to 
the stills, where the ammonia is recov- 


ered by distillation with lime, according 
to the reaction: 
Ammonium chloride + lime = calcium 


chloride + ammonia. 


The bicarbonate is delivered directly from 
the filters to large furnaces where it is con- 
verted by calcination to monocarbonate, or 
the soda ash of commerce. 

Not all of the producers of soda ash in 
this country manufacture the hydrate, but 
those that do convert the carbonate to hy- 
drate by causticizing with lime, according 
to the reaction Na,CO,+Ca(OH),=2NaOH 
+CaCO,. The operation is carried out usu- 
ally in large open tanks equipped with me- 
chanical agitators and arranged so that 
steam can be blown in for heating. For 
this operation, also for that in recovering 
the ammonia by distillation, high calcium 
lime is required. In the latest and most 
approved methods of causticizing the oper- 
ation is carried on continuously. 

The carbonate in solution, together with 
the calcium hydrate in the form of a thick 
milk of lime, is pumped continuously to the 
causticizer, which in this case is a closed 
vessel, heated with steam blown in at the 
bottom. The caustic or sodium hydrate 
liquor, together with the lime sludge 
(CaCO,) is delivered continuously to de- 
canters, from which the clear solution of 
hydrate is drawn from the top and the 
precipitated lime sludge from the bottom; 
the latter is delivered to rotary vacuum 
filters where it is washed and dried. 

The hydrate from the decanter goes di- 
rect to multiple-effect evaporators for con- 
centration, thence to large open cast-iron 
pots, where it is further concentrated and 
heated to a temperature of nearly 500°C., 
or until the hydrate is actually fused. 


After partial cooling the still molten hy- 
drate, which is as clear and limpid as 
water, is either pumped or syphoned into 
sheet iron drums, which hold about 800 
Ibs. The product quickly solidifies in the 
drums, which are sealed air tight, and the 
product is then ready for shipment as the 
hydrate or caustic soda of commerce. 

The soda pulp manufacturers are also 
large users of lime for causticizing soda 
ash in the manner above described, the re- 
sultant hydrate liquor after settling being 
run direct to the digesters. 
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ime in Water Purification 


St. Louis Uses 15,000 Tons Annually 


IME as a water softener has been in 

use since its value for that purpose 
was discovered by Clarke in 1841. From 
that time, the practice of water softening 
has increased so that not only the com- 
paratively small amount of water used for 
boiler and laundry purposes, but entire 
city supplies are now softened as is the 
case at St. Louis, Columbus, Grand Rap- 
ids and numerous smaller cities. The use 
of lime as a water purifier and disinfectant 
and as an aid in the coagulation of fer- 
rous sulphate has been of comparatively 
recent origin. 


Water Softening 


As a 
effected by the softening of a hard water 


rule, the saving in soap alone 
supply will more than pay for the added 


expense incurred in softening. At St. 
Louis the average reduction in hardness, 
due to the use of lime, amounted to 83 
parts per million for the year 1920. Thi 
saving in soap, based on a price of 8 cents 
a pound, amounted to $1.33 for every 
thousand gallons of water used for wash 
ing purposes. Allowing one gallon per 
inhabitant per day as the average quantity 
used for laundry work and bathing, the 
total saving per day amounted to $1044, 
or $381,060 for the year. 

Besides the saving in soap, the reduc- 
tion in hardness must also be credited 
with a reduction in the use of coal by 
decreasing the amount of scale formed in 
boilers. Less trouble is also experienced 
in the clogging of hot water supply pipes, 
water backs and hot water heaters. 


Lime a Sterilizer 


The value of lime as a disinfectant and 
sterilizer of water supplies has been thor- 
oughly demonstrated by Houston in Eng- 
land and Hoover in America. 
fect a water with lime, the amount of free 


To disin- 


or caustic lime in the water must, as a 


rule, be greater than it is advisable to 
have in a water furnished to the mains 

The value of lime for water-works pur- 
depends upon 
content. As the 
amount of 


yoses its calcium oxide 
I 


calcium oxide content 


decreases, the unburnt and 


overburnt lime, silica, magnesium in- 


creases and the lime becomes less valu- 
able not only to the extent of the decrease 
in the calcium oxide content, but the 
larger amount of inerts means the han- 
dling of larger amounts of material and 
amount of remove 


a greater sludge to 


from the slaking tanks. 


Tests were made at this plant to deter- 
mine the effect of lime of varying per- 
upon the 


centages of calcium oxide 
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that could be slaked before the 


slaking tank had to be taken out of serv- 


amount 
tests were made and the re- 
that for 
1 per cent in the available calcium oxide, 


ice. Seven 


sults showed every increase of 


above the lowest lime tested, an addi- 


tional ten tons could be slaked. 


Where the lime is weighed out by auto- 
matic scales, it is of importance that the 


lime should not contain too much fine 


lime. Fine lime will continue to flow 


after the chute supplying the lime to the 
scale is shut and cause a bridging of the 
lime which will interfere with the dump- 
Lime, to be weighed 


should be 


ing of the scale. 


out by automatic — scales, 
crushed at the water-works to about 1 
1 soft too 


in. pieces. If the lime is too 


much fine stuff is produced at the 
crusher and in the storage bins. 

Hydrated lime is used in a great num- 
ber of the smaller plants and is measured 
out by dry feed apparatus. The use of 
this form of lime and the method of feed- 
ing is a good deal less troublesome than 
used 


where quicklime is and is to be 


recommended. 


Specifications for Lime 

The following are the specifications for 
lime used by the St. Louis Water Works: 
The delivered under this con- 
tract shall be well burned lump lime free 


material 


All lime furnished shall con- 
tain 85% pure calcium oxide and not more 
than 


from cores. 
1.3% magnesia, magnesium oxide. 
The contract price shall be paid for each 
car containing 85% calcium oxide 
1.3% 
Should the per cent of 
less than 85.14% 


tract price will be added to or subtracted 


pure 


and less. than magnesium oxide. 


calcium oxide be 
greater or of the con- 


from such price for each per cent the 


amount of pure calcium oxide exceeds or 
Should the sample from 
than 


is less than 85%. 


any car show more 1.3% of mag- 
nesium oxide, the price paid for that car 
shall be the contract price decreased by 
1% for each 0.1% of magnesium oxide 
that the contains in 
1.3%. Both the contract 
price shall apply against the same car 


when the per cent of calcium oxide pres- 


sample excess of 


corrections in 


ent shall vary from 85% and when the 
per cent of magnesium oxide present shall 
exceed 1.3%. All calcium oxide will be 
figured to the nearest one per cent and 


all magnesium oxide to the nearest one- 
tenth of one per cent. 

In the specifications of lime issued by 
most cities no mention is made as to the 
magnesium oxide content of the lime and 
no penalties are provided. 

1920, the St. Louis 
water-works used 15,000 tons of lime, the 
average calcium oxide content being 
84.4%. The price per ton of 85% calcium 
oxide lime varied from $11.30 to $14.55. 
Of the 446 cars of lime received during 
the vear, 94 
calcium 


During the year 


cars showed a per cent of 
than 90 and 225 
cars greater than 85, the amount required 


by our specifications. 


oxide greater 


In purchasing lime, the method of an 
alysis used in determining the amount of 
calcium oxide present in the car sample 
should be included in the specifications. 
methods of 


Several analysis are in use 


and to insure against any dispute as to 


the calcium oxide content of the lime. 
the same method should be used by both 


manufacturer and buyer. 


Gypsum and Soil Acidity 
HERE IS a belief 


farmers and also among some inves- 


general among 
tigators that gypsum causes an acid con- 


dition in the soil. This idea probably 
originated from text.books on fertilizers 
and manures, or by confusing ammonium 
sulphate, one of the common 


fertilizers, with calcium sulphate. 


nitrogen 

It is a 
well known fact that ammonium sulphate 
when applied year after year produces a 
acid condition in the Work 
done at the Experiment 
The ex- 
perimental plots of the Pennsylvania Ex- 
periment Station three ammo- 
nium sulphate and two calcium sulphate 
After 
time these plots 
were started samples of soil were taken 
both the 
calcium sulphate plots and tested for soil 
acidity. 


very soil. 
Pennsylvania 


Station emphasizes this point. 
contain 


or gypsum plots in each series. 


thirty years from the 


from ammonium sulphate and 
It was found that in every case 
from the 


showed a 


the soil ammonium sulphate 


decided acid condition. 
On the other hand, the calcium sulphate 
plots showed no effect whatever on soil 
acidity. 


plots 


Since this material was applied 
at the rate of 
years, and these tests were made thirty 
years after the first treatment, they show 
that there is danger of 
making the soil more acid from the use 


320 pounds every two 


absolutely no 


of gypsum.—Pennsylvania Farmer. 
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Manufacture of Chemical Lime 


Demand for Chemical Lime Is Revolutionizing the Lime Industry—Scientific 


HE EXACTING DEMANDS of in- 

dustrial manufacturing has done 
much to develop the technique of the 
lime-manufacturing industry and has 
changed it from a construction and build- 
ing-material industry to the more exact- 
ing status of a chemical industry. More 
than 50 per cent of the commercial lime 
manufactured today is used in some chem- 
ical manufacturing process. 

More made in the 
past ten years, in the methods of plant 
design, construction and operation, than 
fifty 
requiring 


progress has been 


was noted in the previous 
Until the 


production for 


years. 
demand came, 
highly 
single kilns, or 


new 
large specialized 
products, hundreds of 
small plant units, 
modically by men who considered lime- 
burning a therefore 
conducted it as a business.” 


Gradually some of these manufacturers 


were operated spas- 


side line and 


“one-man 


developed their plants into larger units re- 
quiring organizations made up of men 
specializing in the various departments of 
and the smaller plants 


their business, 


have one by one disappeared. 


Cheapest of Alkalies 

In practically every chemical manufac- 
turing industry one of the fundamental 
necessities is a cheap, strong base alkali 
or caustic, and lime is the natural answer 
to this necessity. The exacting require- 
ments of the user, and the keen competi- 
tion in the lime industry, show the need 
for this high grade base product, whether 
it functions as a causticizing, neutralizing, 
catalyzing, ionizing or a saponifying 
agent, or serves any of the other very 
numerous chemical functions which lime 
performs. 

The steps in the manufacture, prepara- 
tion and selection of this basic chemical, 
lime, up through its use and function in 
the finished product, are steps that re- 
quire technical skill and close scientific 
supervisory talent in its manufacture. 

There are many vast deposits of lime- 
stone in this country, but very few are 
entirely suitable as raw material in the 
manufacture of lime products. 

The lesser elements that are found in 
chemical combination with calcium (which 
is the active basic re-agent in most pro- 
cesses) vary somewhat in percentage and 
nature, but when magnesium, iron, 
alumina and silica, whose combined con- 
tent is not more than 5 per cent, are 
found, it is generally well suited for any 
ordinary use to which the lime may be 


Control Fast Coming 





By Bernard L. McNulty 


Manager, Mitchell Lime Co., 
Chicago, Ill. 


General 





put. The producer of lime, however, has 
no control dis- 


tribution of 


over the percentage or 


these elements in the lime 
rock, beyond the fact that he can care- 
fully 


analysis, 


select the rock ledge which, by 


gives him the percentages of 
these minor ingredients, that he may have 


in the finished product. 


Special Considerations in Making 
Ckemical Lime 

In the burning of the lime for a chem- 
ical use, it is the desire of the manufac- 
urer to maintain a uniform heat in the 
kiln, and modern plants of today are now 
giving this matter of heat control careful 
study. Some kilns have been equipped 
with pyrometers as an assistance in indi- 
cating how to regulate the temperature 
and keep it under control. 

The quality of coal is an all-important 
study that should be given close attention. 
Not so long ago it was common practice 
to use any bituminous coal, but now only 
the best grades are wanted, and these, 
while probably more expensive, prove the 
more economical, in so far as the quality 
of the reflected in the 
lime product. 

To properly regulate the passage of the 
rock from its raw state in the charging 


coal is finished 


hopper of the kiln, until it has been grad- 
ually heated and the carbon dioxide driven 
off in the firing zone, it is necessary to 
kiln intervals. If 
this is not done, the lime in its freshly 


draw the at regular 
calcined state would be very active in re- 
absorbing its own carbon dioxide gas be- 
fore it had been passed by draught from 
the kiln. 

After the lime is drawn, it is allowed 
to cool and is then sorted or forked to 
obtain a uniform grade of material typical 
of the plant output. In plants 
where a large production is handled the 
lime is mechanically conveyed and passes 
over picking tables, where pieces not up 
to standard requirement are thrown out. 
After the lime is taken from the kilns it 
is cooled and ready to be shipped in the 
lump form or as the hydrate. 

The lime which goes to the hydrator is 
ground and scientifically combined with 
an exact amount of water by chemical 
predetermination, and through this pro- 
cess a new dry flocculent hydrated lime 


those 


is produced without either excess water 
or lime. 

Following the hydration process, in 
chemical is formed, the 
hydrated lime is passed through a compli- 
cated system of air-separation, which pro- 
duces an excellently finished lime product, 
with the impurities eliminated. 


which a new 


Differences in Lime 

Limes of apparently the same chemical 
different 
physical characteristics, which cause dif- 


analyses have very decidedly 
ferences and sometimes difficulty in the 
subsequent processes into which they find 
their use. The chemistry of lime has not 
been studied sufficiently to determine ex- 
actly why this apparent incongruity exists. 

For high 
will settle out more quickly as a caustic; 
or another 


instance, one calcium lime 


manufacture of 
bleaching powder will carry more chlo- 


lime in the 


rine, and another will bulk to produce a 
considerable variety of different volumes. 
Considering these few reasons as typical, 
it is therefore easily comprehended why 
users of lime in manufacturing processes 
are guided more largely by prejudice than 
by exact technical knowledge of the rea- 
sons why various limes act differently; 
and as a result of this, occasionally a 
lime user becomes accustomed to using 
a particular lime which really may prove 
to be not the proper and most.economical 
product for his special purpose. 

Most users of lime consider air-slaked 
lime as value. Air- 
freshly- 


useless or of little 
slaked lime is formed because 
drawn lime from the kiln is very unstable 
and its natural tendency is to form a new 
chemical compound called air-slaked lime, 
which is really a complex admixture of 
the hydrate and the carbonate, the air 
producing the moisture and carbon di- 
How- 
ever, for this air-slaking to take place the 
lime must first pass through the evolu- 
tionary form of calcium hydroxide, com- 
called such the 
deterioration in the utility of the lime is 
very small, as the hydrate of lime is quite 
active than the 
basic calcium oxide, or quick lime. 


oxide necessary for this reaction. 


monly hydrate, and as 


less caustic 


although 


To Solve Manufacturing Problems 

In full appreciation of the technical 
problems involved, both in the manufac- 
ture and uses of lime products, the lime 
industry supports a National Lime Asso- 
ciation, which has a chemical department 
and a laboratory adequately equipped and 
solely devoted to the research and de- 
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velopment of lime products and _ their 
uses. The technical staff of the associa- 
tion is composed of highly trained men 
of exceptional ability along the lines men- 
tioned and already they have developed 
valuable information both for the manu- 
facturer and user of lime. This depart- 
ment works on the problems of the user 
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of lime in his manufacturing processes 
and its purpose is to determine more 
about these prpblems and help the con- 
sumer to get more satisfactory and effi- 
cient results from lime products, in the 
belief that the value of any product is 
after all measured by the service it per- 
forms. 
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A small nominal increase in the price 
paid for a satisfactory lime is more than 
offset by its improved utility and function 
in the finished product. Chemical manu- 
facturers using lime are advised to de- 
termine through technical study exactly 
what their lime requirements are and to 
insist on getting this product. 


Chemistry of the Construction 
Uses of lLime* 


Two Kinds of Hydrates—Where Chemical Control of Manufacture and Properties of 


HEMICAL CONTROL of manufac- 

ture, the use of lime as a chemical 
reagent—these and similar problems are 
of absorbing interest to the chemist. We 
have lately come to realize that accurate 
control of manufacturing conditions af- 
fects the quality of lime; and that the 
same properties which may make a par- 
ticular lime good or poor as a chemical 
reagent may have a similar effect upon its 
quality as a building material. 

The setting, or hardening, of lime is 
the one chemical reaction of chief inter- 
est to the builder. The general princi- 
ples of this reaction have long been un- 
derstood: it depends upon _ chemical 
combination between the calcium  hy- 
droxide in the lime and the carbon diox- 
ide in the air to form calcium carbonate. 


Amorphous and Crystalline Hydrate 


It is also pretty generally understood 
that calcium hydroxide may exist in two 
forms: amorphous and _ crystalline. 
Whether one or the other of these forms 
predominates in a given sample depends 
upon the manufacturing conditions. The 
quality of the lime, not only as a chem- 
ical reagent, but also as a building mate- 
rial, depends in a large degree upon the 
relative amounts of the two forms of 
hvdroxide which it contains. Thus the 
construction uses of lime present many 
problems of direct appeal to the chemist. 

The slaking of lime involves a chemical 
reaction between calcium oxide and wa- 
ter to form calcium hydroxide. In ac- 
cordance with the general law on this 
subject, the more quickly this reaction 
can be made to take place, the more 
amorphous and less crystalline hydroxide 
will it produce. The speed of the reac- 
tion will depend upon such factors as the 
fineness of the grains of lime, their per- 
meability to water, the ratio of lime to 
water, the temperature of the reacting 
materials, etc. 


There is a natural difference in the 
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reau of Standards. 
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fineness of grain of limestones, depend- 
ing partly on the way in which the lime- 
stone was originally deposited, and partly 
on its subsequent history. It is now 
that dolomite, when heated to 
about 500° C., breaks up into its two con- 
stituent carbonates, and it is probable 
that calcium carbonate made in this man- 
ner is finer grained than any naturally 
occurring form. The size of grain of lime 
depends not only on the size of grain of 
the stone, but also on the temperature 
and duration of Prolonged 
heating at high temperatures causes the 
grains of lime to agglomerate. 


known 


burning. 


Chemistry of Hydration 


All limestones contain impurities. At 
high temperatures, these display an acidic 
character and combine with the lime to 
form fusible compounds. The fused ma- 
terial is impermeable and prevents the 
water from reaching the lime and react- 
ing with it. 

The presence of an excess of water 
would, per se, tend to hasten the reaction, 
but this effect may be overshadowed by 
the influence which upon the 
temperature. The between cal- 
cium oxide and water is exothermic. This 
means that the application of heat to the 
reacting materials will delay, if it does 
not stop or even the reaction. 
The speed of reaction is therefore in- 
creased by keeping the temperature 
down, and the presence of an excess of 
water is an easy way to accomplish this. 


it exerts 
reaction 


reverse, 


What effect has the amorphous or crys- 
talline nature of calcium hydroxide on 
the properties of lime used in construc- 
tion? We have just seriously begun to 
look for the answer to this question. It 
is the present purpose, therefore, merely 


to outline certain phases of this subject, 
which are worthy of investigation. 

The value of lime as a structural ma- 
terial is largely dependent upon its “fat- 
ness,” or plasticity. It is thought, but 
not proved, that this property depends 
upon the presence of amorphous and 
crystalline particles in definite propor- 
tions. How much of each there should 
be, we do not know. 


Chemistry of Lime Mortar 


When examining ancient mortars, made 
of lime and sand, it is learned that some- 
times the lime has combined with the 
sand, and sometimes it has not. When 
combination has occurred, the mortar is 
much denser and stronger. Is the possi- 
bility of this reaction affected by the na- 
ture of the calcium hydroxide in the mor- 
tar? 

Hardened portland cement normally 
contains calcium hydroxide, as one of the 
products resulting from the hardening re- 
action. This calcium hydroxide is crys- 
talline. When hydrated lime, consisting 
almost entirely of amorphous calcium hy- 
droxide, is added to portland cement, is 
it, in effect the addition of a new mate- 
rial, or is it rather the addition of an ex- 
cess of a material which is normally 
present? 

It is at least probable that the rate of 
reaction between carbon dioxide and the 
two forms of calcium hydroxide will be 
different. This means that a mortar con- 
taining a preponderance of crystalline 
material will set at a different rate from 
one containing a preponderance of amor- 
phous material. The time of set of lime 
mortar is a property of great commercial 
importance. 

The above problems (and many more 
may be cited) illustrate interesting appli- 
cation of chemical research to the con- 
struction uses of lime. The solution of 
any of them is not only of academic, but 
also of practical importance; of interest 
not only to the lime industry, but to the 
general public as well. 
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Ime im Extraction of Potash 
from Greensand 


Cheapest Chemical Reagent—Valuable By-Products 


|< THE LIBERATION OF POTASH 
from gteensand, or silicates such as 
feldspar, leucite or the like, by the action 
of a chemical reagent, it is necessary that 
the reagent used be procurable on a large 
scale at a low price, and it is also almost 
essential that by-products of value be ob- 
tained. These and other conditions are 
filled by lime in a most satisfactory 
manner. 

A large plant, namely, that of the East- 
ern Potash Corporation, is now approach- 
ing completion, located on the Raritan 
River near New Brunswick, N. J., where 
1000 tons of greensand will be treated 
every day with 1000 tons of lime in order 
to liberate the potash in the greensand 
and to obtain valuable lime by-products. 

The limestone, obtained from McAfee, 
Sussex County, N. J., will be calcined 
right at the plant in rotary kilns, capable 
of furnishing 1000 tons of quick lime per 
day. The hot lime discharged from the 
kilns will be partly cooled, and then 
slaked with weak potash liquors. This 
hot milk of lime will then be mixed with 
the ground greensand, and the resulting 
slurry pumped continuously through d+ 
gesters where the slurry will be kept at 
470°F. for an hour to effect the reaction 
ot the lime on the greensand. 

After digestion and cooling, the liquor 
containing the potash in solution will be 
filtered from the solid lime-carrying resi- 
due. The liquor furnishes the potash in 
a commercial form by simply evaporating 
off the water. The solid residue is used 
in its hot moist condition for the manu- 
facture of bricks, or it is dried and pow- 
dered for use as a soil liming material. 

A number of the buildings of the Rari- 
tan plant have had their walls built out 
ot these bricks which present a very hand- 
some appearance besides meeting fully all 
the tests of building codes. These bricks 
were made out of this lime residue at the 
small manufacturing plant which the East- 
ern Potash Corporation maintained at 
Jones Point, N. Y., where this complete 
process has been operated for several 
years. 

When the lime-carrying residue is dried 
and powdered it furnishes an excellent 
material for the liming of soils: on ac- 
count of its high lime content. The New 
Jersey Experiment Station at New Bruns- 
wick is experimenting with this residue, 
or “Limosil,” as it has been named, on a 
number of crops, comparing the “Limosil” 
with lime and limestone. 





By R. Norris Shreve 
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Function of the Lime 

The details of the chemistry of the ac- 
tion of lime on greensand are treated by 
the writer in a current number of the 
“Journal of Industrial and Engineering 
Chemistry.” In general it may be said 
that the lime in the presence of water and 
heat acts to disrupt the greensand (or 
glauconite), liberating the potash in the 
form of caustic potash, and forming quite 
calcium monosilicate. Physi- 
cally the latter is very finely divided. 

The reaction takes quite an appreciable 
time, for example about one hour at 470°- 
480°F. is necessary to convert about three- 
quarters of the potash into the soluble 
form. As an essential to this conversion, 
the greensand must be very finely ground 
and the slurry must be kept agitated. 

The 


shortened by violent stirring or by in- 


probably 


length of time required can be 


creasing the very small amount of lime 
that is normally soluble in these hot di- 
gestion liquors. The violent stirring is 
expensive and troublesome to carry out 
on a large scale when handling a slurry 
at the of 500-lb. 
(470°F.). However, the writer has been 
able to accelerate the action of the lime 
on the greensand by employing various 
substances that increase the solubility of 
the lime. 

Among such accelerators are sodium 
nitrate and potassium nitrate. Many other 


temperature steam 


salts have been tried, but these two ni- 
trates are the most feasible from a com- 
mercial viewpoint. As carried out prac- 
tically the nitrate is added to the slurry 
before it enters the digesters, and subse- 
quently recovered during the concentra~ 
tion of the caustic liquor. 

In case of the use of potassium nitrate, 
the action is simply one of accelerating 
the action of the lime by increasing the 
solubility of the calcium hydroxide, as the 
potassium nitrate is recovered as such, 
and used over again. 

When employing sodium nitrate the fol- 
lowing chemical reaction takes place: 

NaNO,+KOH=KNO,+Na0OH 
Thus the sodium nitrate changes to po- 
tassium nitrate, and the caustic potash to 
caustic soda. So here there is effected, 
besides an increase in yield due to the 
accelerating action of the nitrates, a 


change in the form in which the potash 
is recovered. This is very advantageous 
as it enables the plant to produce both 
caustic potash and potassium nitrate. 
Furthermore in case of the production of 
the latter, caustic soda is a valuable by- 
product. 

To summarize, the use of lime in liber- 
ating potash from greensand, is advan- 
tageous for the following reasons: 

1. The lime is available in large amounts. 

2. The lime is relatively cheap. 

3. The resulting lime carrying residue 
after separation from the potash is useful 
for brick manufacture, liming of 
stucco, etc. 


soils, 


4. Caustic potash is the primary prod- 
uct. In this form the potash is more valu- 
able than in most other compounds. It is 
also very reactive and consequently com- 
paratively easy to change to other potas- 
sium compounds, as the market may in- 
dicate. 

5. The action of the lime is capable of 
being accelerated by the use of potassium 
nitrate, nitrates and other salts. 

6. The potash compounds obtained are 
very pure for commercial products. 


sodium 


Cement in China 


NTIL WITHIN a few years ago the 

only important cement factory in 
China was the one at Hong Kong. Re- 
cently some large corporations have been 
formed in other provinces among them a 
Chinese company, the Chee Hsin Cement 
Co., operating a modern mill with rotary 
kilns in Tongschan, north of Tientsin on 
the Pekin-Mukden R. R. The necessary 
lime originates in the immediate vicinity 
and only gray cement is produced. The 
average annual output is 600,000 barrels. 
Within a year this firm has come to own 
the Yang-tse-kiang works near Hankau 
whose product is known under the name of 
Hupei Portland Cement Co. Its annual 
capacity is placed at 200,000 barrels. A 
government owned mill at Kanton has about 
the same capacity. A few years ago a 
cement mill was also erected at Chee Foo. 
Clay beds, discovered three miles southwest 
of Chee Foo proved on examination to be 
suitable for the purpose and a million dollar 
corporation was organized which is en- 
deavoring at present to gain a monopoly 
of all cement products in the province of 
Shantung for thirty years—(From Ton- 
industrie-Zeitung, Berlin, Germany.) 
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Lime im the Treatment of Sewage 
and limdustrial Wastes 


Chemical Precipitation of Industrial Wastes a Growing Field for Use of Lime 


HE TREATMENT OF SEWAGE by 

sedimentation in tanks is one of the 
most common methods in use for separating 
out a part of the solid matters carried in 
suspension. Even after settling for a period 
of eight or ten hours, the quantity of sus- 
pended solids thus removed may constitute 
less than half that present in the sewage. 
It is usually not economical to attempt the 
removal of any of the remaining suspended 
solids by sedimentation, and in some cases 
3y treating the 
sewage with chemicals to form a gelatinous 
precipitate, much of the 
pended matter and colloidal matter can be 
The action of the precipitate 
than chemical. The 
flocculent precipitate in forming draws to 
itself and carries down the finely divided 


it is not possible to do so. 


remaining sus- 
settled out. 


is more mechanical 


matter, 
forming a liquid deposit, called sludge, on 
the bottom of the tank. 
the same effect as a straining action, car- 


suspended matter and_ colloidal 


The process has 
ried to a fine degree. 


By this 
chemical precipitation, if carried out under 


method of treatment, called 
competent supervision and with favorable 
conditions, it has been possible to produce 
a treated sewage, or effluent, that is clear, 
of satisfactory appearance, and suitable for 
discharge into streams where it will be 
diluted with a sufficient volume of fairly 
clean the effluent is 
putrescible, and it is not to be compared 
with the effluent which can be obtained by 
filtration through sand. 

A number of chemicals have been used 
for treating sewage, of which, lime, alum, 
copperas and ferric sulphate are the most 
common. 

Which chemical is used depends on the 
character of the sewage or manufacturing 
wastes, the relative cost and suitability of 
the chemicals, the availability of one of 
these chemicals as a by-product or waste 
of the industry (in the case of manufactur- 
ing wastes), the extent of treatment neces- 
sary, and other factors. 


water. As a rule, 


Use of Lime 

Lime used in chemical precipitation has 
generally been commercial quicklime. Hy- 
drated lime, unless it has become air-slaked, 
could be used, but its cost has generally 
been rather high for this purpose. A mag- 
nesian lime (dolomite) is not suitable, be- 
cause the active factor in the process is 
calcium oxide (CaO). It is, therefore, im- 
portant that the lime used contain a high 
percentage of available calcium oxide, and 
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that this percentage be determined by an- 
For this reason it will be clear 
that the value of a lime for chemical pre- 
cipitation should be reckoned in units ef 
available calcium oxide rather than in units 
of dead weight. 

At the Worcester, Mass., sewage treat- 
ment plant, where chemical precipitation 
has been practiced for many years, standard 
methods have been developed for testing 
lime which are applicable elsewhere. The 
following is quoted from “American Sew- 
erage Practice” by Metcalf & Eddy, Vol. 
Ill, p. 450: 


Total Calcium Oxide.—Dissolve 0.2 gram of the 
sample in dilute (1 to 10) hydrochloric acid, keep- 
ing the liquid warm until the lime is dissolved. 
There will be some insoluble matter, which should 
be filtered out after neutralizing the solution with 
ammonia. The filtrate is boiled and ammonium 
oxalate added until the calcium is all precipitated. 
The liquid is then kept in cold water until clari- 
fied, when it is filtered. The residue is dissolved 
in sulphuric acid and titrated with standard po- 
tassium permanganate solution. 

Available Calcium Oxide—Boil 0.1 gram with 
a moderate amount of water at least half an hour 
to render the calcium carbonate insoluble. Titrate 
with 1/10 normal hydrochloric acid, using phenol- 
phthalein in an alcoholic solution as an indicator. 


Defects in burning lime naturally render 
it less valuable for use in chemical pre- 
cipitation, as in the building industry. Un- 
derburned lumps are objectionable because 
of the 
them. Overburned lumps contain siliceous 
materials (impurities ) have 
fused, forming a protection to the calcium 
oxide and retarding the slaking action. 

The storage of quicklime involves some 
care to prevent serious deterioration from 
air-slaking. The lime should be stored in 
a weather-tight building where the air can 
be kept as dry as possible. The process of 
air-slaking 
volume and generates heat to the extent of 
causing fires, so that provision should be 
made for both of these contingencies in 
the design of lime storage bins and the 
building for housing the same. Where the 
storage bins are left open, air-slaking oc- 
curs in the top layer, forming a powder 
which tends to protect the lime below. In 
some plants, special movable covers are 
provided to reduce the air space above 
stored lime to a minimum. 


alyses. 


unchanged calcium carbonate in 


which been 


causes the lime to swell in 


Process in Detail 


Because lime does not dissolve in large 
proportion in water, it is generally applied 


Quicklime is 
slaked in a small amount of water, allowed 
to stand for twelve hours, more or less, and 
then mixed with a large volume of water, 
forming a thin milk of lime. A quick slak- 
ing lime will require more water than the 
harder grades. 

The milk of lime is added to the sewage 
in quantities sufficient to neutralize mineral 
acids or acid sales which may be present 
and to combine with constituents of the 
sewage, or with another chemical if such 


to sewage as milk of lime. 


is also added, to form a satisfactory pre- 
cipitate. 

The quantity of lime required varies ac 
cording to the acid or alkaline character of 
the sewage or waste to be treated, whether 
lime is used alone or other 
chemical such as sulphate of iron, and the 
extent of treatment desired. If too much 
lime is used, some of the suspended organic 
matter may be dissolved, making the ef 


with some 


fluent of much poorer quality. 

The extent to which lime must be added 
may be determined by the use of an alco- 
holic solution of phenolphthalein as an in- 
dicator. When used for this test, a few 
drops of phenolphthalein added to a sample 
of treated sewage will show a pink color 
when enough lime has been added, but care 
should be exercised to add only enough to 
lime to produce this result. 

Lime has been Worcester, 
Mass., sewage treatment plant since about 
1890. This is one of the few plants, and 
about the only municipal sewage treatment 
plant in the United States that has used 
lime uninterruptedly since the beginning. 
Not all of the sewage is treated by chem- 
ical precipitation. During the year ending 
November 30, 1919, about 82 per cent of the 
sewage was passed through the chemical 
precipitation basins. Granulated lime was 
used instead of lump lime (as it was con- 
sidered superior to lump lime for handling), 
containing an average of 76.4 per cent of 
available CaO. The contract for furnish- 
ing lime required the available calcium 
oxide to be at least 75 per cent. The total 
quantity of lime used during the year was 
2,466 tons, or 13,511 pounds per day, equiv- 
alent to 762 pounds per million gallons of 
sewage treated. The cost of the lime was 
$10.90 per ton delivered. In earlier years 
larger quantities of lime have been required, 
such as 905 pounds in the year 1912 and 
1,233 pounds in the year 1893, per million 
gallons of sewage treated. The difference 
is partly due to a reduction in the per- 
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centage of acid iron wastes present in the 
sewage and partly to increased efficiency 
in the operation of the plant. 

At Providence, R. L, lime has also been 
used for some years (not continuously) in 
the treatment of sewage. 

The development in recent years of im- 
proved methods of filtration, involving 
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lower costs of operation and more efficient 
treatment, has led to a practical abandon- 
ment in new plants of chemical precipita- 
tion as a process for treating sewage. For 
the treatment of industrial wastes, however, 
chemical precipitation still has an impor- 
tant place, and therein appears to be the 
principal field of usefulness for lime. 
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Lime is used indirectly in sewage treat- 
ment for disinfection in the form of 
chloride of lime or bleaching powder. Of 
late years, at some plants, liquid chlorine 
has taken the place of the chloride of lime, 
but there are some operators who now con- 
sider the chloride of lime superior for the 
disinfection of sewage effluents. 


Lime for Refractory Silica Brick 


Kind of Silica Required—Function and Use of Lime 


OMESTIC REFRACTORY SILICA 
BRICK are made from quartzite 
bonded with a small amount of lime. The 
quartzite constitutes the major part of 
the batch and imparts most of the distin- 
guishing characteristics to the finished 
brick. It is difficult, however, if not im- 
possible, to mold quartzite without the 
addition of a binder. For this reason 
from 1.5 to 4.0 per cent of lime (CaO) 
is used in the batch to impart the neces- 
sary strength. 

The quartzite used is found in Pennsyl- 
vania, Wisconsin, Alabama, Colorado, 
California and adjacent territory. It may 
occur either as talus or solid measure. 
It is hard and tough and breaks up into 
irregularly shaped particles of varying 
size. It may be white, pink, grey or 
black in color. Quartzite has a specific 
gravity of 2.65. It melts at about 1725°C. 
The following analyses’ are typical of the 
quartzite now being used in the manu- 
facture of refractory silica brick: 

ANALYSES OF DIFFERENT TYPES OF 

QUARTZITE 


Medina Baraboo Alabama 
97.70 


Siltea. ......<5. ...-. 97.80 97.15 

Alumina .......... aa” vee 1.00 .96 
Ferric Oxide .......... 85 1.05 .80 
Calcium Oxide ......  .10 10 -05 
Magnesium Oxide.. 35 .25 .30 
03 eee .40 -10 31 


Very little has been published regard- 
ing the lime used in this industry. High 
calcium lime has been used almost ex- 
clusively and it is unlikely that low cal- 
cium lime would give satisfaction. It is 
an open question as to whether lump or 
hydrated lime is more satisfactory. Man- 
ufacturers prefer not to use lime which 
is badly air slaked. 

The following analyses’ represent the 
maximum, minimum and average per- 
centages of each constituent in fourteen 
samples examined by the writer. These 
samples are representative of the lime 
which is used in the Pennsylvania, Wis- 
consin, Alabama and Colorado districts: 


Avg. on 

Maxi- Mini- zero igni- 

mum mum Average tion basis 
FenitiON. ....c.c00s:0 24.48 6.54 37. 0 
SEOCR scciccnsnecsenis 4.20 48 1.58 1.96 


Alumina and 
Iron Oxide.... 1.00 32 P .68 
Calcium Oxide 91.71 70.55 79.03 95.72 
Magnesia _........ 5.67 55 1.37 1.64 
Before discussing the relative merits of 


1Analyses by R. F. Ferguson, Mellon Institute. 
27K. Seaver. Trans. Am. Inst. Met. Mining Eng. 
53, (1916), 125-139. 
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different kinds of lime, let us consider the 
process of manufacture of silica brick. 
The quartzite is first ground in a wet pan 
until the particles vary from “dust” to 
Y%-in. size. Lime is then added as milk 
of lime, the batch is molded and the 
shapes are allowed to dry. The bone-dry 
pieces are then burned in round down 
draft kilns until most of the quartzite has 
been converted into tridymite and chris- 
tobalite. The bricks expand during this 
conversion. 


The lime must impart a certain amount 
of plasticity to the otherwise non-plastic 
batch; it must bond the bone-dry shapes 
so that they may be handled and support 
considerable weight in the kiln; and it 
must bond the burned bricks so that they 
may be shipped, installed and used. It 
also aids in converting the quartzite to 
tridymite and christobalite. 

Little or nothing has been written re- 
garding the plasticity of silica mud 
batches. The plasticity may be controlled 
by the plasticity of the lime or by the 
size of the quartzite grains. The batch 
at its best does not possess as high a 
plasticity as might be desired, and, ac- 
cordingly, in Europe, it is common prac- 
tice to add 1 or 2 per cent of very plastic 
clay to improve its working properties. 


May Use Air-Slaked Lime 


Some very simple experiments were 
performed recently in this laboratory in 
order to learn the influence of lime upon 
the “green” strength or the strength of 
the bone-dry brick. Bricks were bonded 
with fresh lump lime and with the same 
lime after air-slaking for two months. 
Fresh and exposed hydrated lime were 
also used under the same conditions. The 
average cold crushing strengths of the 
green brick were 99, 111, 102 and 108 lbs. 
per sq. in., respectively. Thus, it is evi- 
dent that there may be considerable lee- 


way with respect to the lime used, so 
far as the dry strength of the bricks is 
concerned, for these differences were too 
slight to be considered as significant. 

Similar experiments were made in order 
to study the influence of lime upon the 
strengths of the burned brick. The re- 
sults indicated that air-slaking did not 
impair the lime for this use, so long as 
allowance was made in the amount of 
lime used for the degree of slaking. The 
bricks made from lump lime’ were 
stronger than those made from hydrated 
lime. The consolidated figures indicated, 
however, that the quantity of calcium 
oxide in the brick was of more impor- 
tance than the type of lime in determin- 
ing the strength of the burned brick. 

Lime exerts another very important in- 
fluence upon the quality of a silica brick. 
The raw material has a specific gravity of 
2.65, yet the specific gravity of the burned 
brick may be as low as 2.28. Conse- 
quently, silica brick at a high temperature 
may continue to expand (decrease in 
specific gravity) so long as the specific 
gravity is above 2.28, and in so doing may 
cause trouble. Lime, at high tempera- 
tures, aids materially in the inversion of 
the quartzite to the lighter forms of sil- 
ica. Since this is the case, and the action 
takes place most rapidly at the surface 
of the silica grains, it is quite possible 
that the most finely divided lime might 
be of the greatest value from this stand- 
point. This statement, however, is based 
entirely upon the assumption that it 
would come in contact with a greater 
surface area of quartzite. It is quite 
probable that a study of this influence 
and that of the plasticity of the lime might 
yield some very interesting and practical 
information. 

The limes which are highest in calcium 
oxide are regarded at the present time as 
being the best for this purpose. The fol- 
lowing rough limitations calculated to 
zero ignition indicate the requirements 
of the silica brick industry: 

Sisco eicaseriegareste Under 3.00 per cent 
AlsO3+ Fe2O; ....-Under 1.25 per cent 


Under 2.00 per cent 
Over 95.00 per cent 





Additional preferences as to the plas- 
ticity of the lime and its size of grain 
may result from a more intensive study. 
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Practical Chemistry tor Lime and 
Cement Manufacturers 


Aluminum, Clay, Iron, Copper and Some of the Other Metals 


LUMINUM is the most widely dis- 
tributed of all the metals as it is an 
important constituent of 
minerals as feldspar, granite and mica and 


such common 
in many products resulting from the de- 
composition of these such as clay and 
kaolin. The ore from which aluminum is 
obtained, however, is bauxite, or hydrated 
oxide of aluminum, Al,O,.2H,O. 

Aluminum is now quite cheaply pre- 
pared by the electrolysis of aluminum 
oxide, obtained from bauxite. This is dis- 
solved in a bath of fused cryolite, a min- 
eral consisting of a double fluoride of 
aluminum and sodium with the formula 
AlNa,F,. The properties of aluminum 
have been mentioned previously and the 
only compounds of this metal of interest 
to cement and lime manufacturers are the 
oxide and clay. 


Alumina 

Alumina oxide, Al,O;,, commonly called 
alumina, occurs in nature in the form of 
ruby, sapphire and corundum, all of which 
are extremely hard minerals. It is ob- 
tained artificially in the form of a white, 
infusible powder, by heating the hydrox- 
ide to redness, thus 


2A1(OH), = Al,O, + 3H.O 
Clay 


Clay consists of a mixture of kaolin 
with more or less sand and other im- 
purities. Kaolin, sometimes called kaolin- 
ite, is a hydrated silicate of alumina, hav- 
ing the symbol AIl,O,SiO,.2H,O. Sand 
is composed of grains of quartz and other 
minerals. Clay contains silica, both as 
chemically combined silica in kaolin and 
the other minerals, and in the free state 
as quartz sand. Clay also contains more 
or less iron oxide and smaller quantities 
of lime, magnesia, potash and soda. 

Clay originates from the disintegration 
of rocks containing minerals made up 
largely of alumina and silica. The most 
abundantly occurring of these minerals 
are the feldspars, augite and hornblende. 
Decomposition takes place by the gradual 
leaching out of the more soluble elements 
of the minerals by water, leaving behind 
the less soluble ones, silica and alumina, 
together with smaller proportions of lime, 
magnesia, iron, potash and soda. These 
insoluble portions are washed over and 
over again and deposited in favorable 
places by water. Such deposits are called 
sedimentary clay, while clay which, instead 
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of being washed away by water, is left 
near the rocks, from whose decomposi- 
tion it was formed, is called residual clay. 

The potter deals more particularly with 
the plasticity, permanence when burnt 


and refractoriness of clay, but to the 





Editor’s Note 


ITH THIS INSTALLMENT 

the series of articles, of which 
it is a part, ends. The series was 
begun over a year ago and has cov- 
ered the chemistry of materials en- 
tering into the manufacture of lime 
and cement, for the first time the 
subject has ever been treated in 
such a comprehensive way. 

Both the author and the publisher 
have received many complimentary 
letters, and it is believed that the 
articles have filled a long-felt want 
for a scientific, yet practical, treat- 
ise on the chemistry of such basic 
materials as limestone, gypsum, 
shale, and their conversion into im- 
portant manufactured products and 
articles of commerce. 

It is our understanding that the 
author intends to revise and supple- 
ment these articles and subsequently 
publish them in book form, so that 
rock products producers may have 
a comprehensive reference and text- 
book on the chemistry of their ma- 
terials—The Editor. 











portland cement manufacturer these prop- 
erties are of very secondary importance. 
The main thing, of course, is the chemi- 
cal composition and the state of subdivi- 
sion in which the silica exists. 

Roughly speaking, the clay for port- 
land cement manufacture should contain 
between 2.5 and 4 times as much silica as 
alumina. There should also not be more 
iron oxide than alumina in the clay, while 
the best proportion between these two 
is about one of iron to three or four of 
alumina. Magnesia and lime are usually 


present only in small quantities, the more 
of the latter present the better, but the 
former should be low (not over three or 
four per cent). The alkalies should not 
run over three per cent, as an excess is 
likely to cause unsound and quick-setting 
cement. 


Iron 


Iron is probably the most useful of all 
the metals because of the abundance of 
the ores in which it occurs and the sim- 
plicity of the process by which it may be 
prepared. All cement and lime manufac- 
turers are familiar with the properties of 
the metal itself and only one of its com- 
pounds, the oxide is of interest to them in 
the manufacture of their product. 

Iron forms two series of salts—ferrous 
salts derived from the ferrous oxide, FeO, 
and ferric salts derived from the ferric 
oxide, Fe,O;, Thus, with chlorine iron 
forms two chlorides, one of which, ferrous 
chloride, has the formula FeCl,, and the 
other, ferric chloride, has the formula 
FeCl,. Similarly, there are two sulphates 
—ferrous sulphate, FeSO,, commonly called 
copperas or green vitriol, and ferric sul- 
phate, Fe,(SO,);. 

The iron in both portland cement and 
lime is present as ferric compounds. Ferric 
oxide is a red brown powder, familiar to 
most of us as iron rust, and the cream or 
brown color of lime is usually due to this 
constituent. The black color of cement 
clinker is due to the presence of calcium 
ferrite in the latter. Clinker in which iron 
is absent is white, while that containing a 
slight amount is bottle green. 


Other Metals 


Of the other metals none except manga- 
nese are present in cement, lime or plaster. 
Cement usually contains small amounts of 
manganese, but lime seldom contains any- 
thing more than a mere trace. Manganese 
dioxide is an intensely black substance and 
as much as one-tenth of one per cent of it 
present in the limestone will render the re- 
sulting lime appreciably dark in color. 

Chromium belongs to the manganese 


’ group and with the latter is chiefly known 


for its steel hardening qualities. Both of 
these metals form acids which give rise 
to important salts. Chromium forms chro- 
mic acid from which the chromates and 
bichromates are derived. Sodium chromate, 
Na,CrO,, and bichromate, Na,CrO,, and the 
corresponding potassium chromate and bi- 
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chromate are extensively used in the manu- 
facture of paint and in the tanning and 
textile industries. Potassium permanganate, 
KMnQ,, is an important chemical reagent. 

Zinc belongs to the magnesium group 
and resembles it somewhat in chemical 
properties. Zinc oxide, ZnO, called zinc 
white, is used in paint and zinc sulphate, 
ZnSO,.7H,0O, commonly called white vit- 
riol, is used in medicine and for preserving 
timber. 

Copper, mercury and silver all belong to 
the same family. Copper and mercury, like 
iron, form two series of salts. Cupric salts 
are from cupric oxide, CuO, and cuprous 
from cuprous oxide, Cu,O. Similarly, mer- 
curous salts are from mercurous oxide, 
Hg,O, and mercuric salts from mercuric 
oxide, HgO. It will be noted that in all 
instances the ic salts contain more oxygen 
than the ous salts. The latter can usually 
be converted to the former by treating them 
with some reagent which will give up its 
oxygen to them. 

Copper salts, and particularly the sul- 
phate, CuSO,.5H,O, known as blue vitriol, 
are used in the preparation of blue and 
green pigments, for wood preserving, as an 
insecticide, etc. Mercuric chloride is the 
deadly bichloride, used only externally as 
an antiseptic, while mercurous chloride is 
the comparatively harmless calomel known 
to most of us as a medicine. Silver nitrate, 
AgNO,, is known as lunar caustic. Most 
silver salts are darkened on exposure to 
light and hence form the basis of pho- 
tography. 

Lead and tin belong to the same family. 
Lead compounds are used chiefly in paint. 
Red lead is an oxide with the formula 
Pb,O,. Basic lead carbonate, or white lead, 
has the formula 3PbO.2CO,.H,O. Both 
are used in paint. Lead acetate, or sugar 
of lead, is used in medicine, lead chromate, 
or chrome yellow, in paint. Tin forms two 
series of salts, stannic and stannous, from 
the oxides, SnO, and SnO, respectively. 
Stannic chloride, SnCl,, is used in weight- 
ing silk. 


Use of Lime in the Manufac- 
ture of Calcium Citrate 
GROWING USE of lime in Califor- 


nia is in the treatment of lemon juice 
for the manufacture of citric acid. The 
lemons are peeled and crushed, the juice 
fermented to a certain extent, and then 
filtered. The entire process is described 
by C. P. Wilson, of the research labora- 
tory, California Fruit Growers’ Exchange, 
Corona, Calif., in the June issue of the 
“Journal of Industrial and Engineering 
Chemistry.” Regarding the use of lime, 
Mr. Wilson states: 

“The filtered juice is a brilliant, light 
amber liquid, averaging about four per 
cent acid. It is pumped into wooden 
tanks 2.4 meters in diameter by 1.5 meters 
high, with staves made of Oregon pine 7.6 
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cm. thick. Each tank is equipped with 
copper heating coil and mechanical agi- 
tator. A charge consists of about 3,700 
liters of juice, and from a laboratory assay 
the amount of calcium required to precipi- 
tate the citric acid is calculated. In prac- 
tice, sufficient hydrated lime of high pur- 
ity is added to precipitate 90 per cent of 
the total acid, calculated as citric. Suffi- 
cient calcium carbonate is then added to 
neutralize the remaining 10 per cent of 
acid, and an excess of 7 kg. of calcium 
carbonate is added. 

“Experience has shown that if the juice 
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is completely neutralized with calcium hy- 
droxide, dark-colored compounds are 
formed. These compounds are difficult, if 
not impossible, to wash out, and if not 
removed cause the liquor produced by the 
decomposition of the citrate to be very 
dark-colored. This increases the difficulty 
of securing satisfactory crystals. 

“tt has also been shown that, however 
great the excess of calcium carbonate 
added to the juice, there is always a small 
residual acidity, varying from 0.08 to 0.20 
per cent, depending on the acidity of the 
original juice.” 


Notes on Whitewashing the Barn 


Why Do Lime Manufacturers Slumber With Markets Like This 
Begging for Development? 


ELOW is a little “story” from the 
Rural New Yorker, one of the best 
of farm journals. It ought to be clear 
from this that there is a way to get or- 
ders for lime. That way is “to go get em.” 
Will you give advice about whitewashing barns 


so as to keep cattle clean in winter? The men 
are busy these times on farms, and it is hard to 


get anything done. If you will give something on 
this subject I am sure it will do a great deal of 
good. A. S. 


It seems like a very useless job to me, 
to be writing an article on the advantages 
of whitewashing the cow stable. Such an 
article seems about as necessary as one 
advising the spraying of the potato patch 
to kill the bugs. But I suppose that there 
are a good many farmers who have never 
sold market milk, and, in fact, have never 
given very much attention to the dairy 
department of the farm, who have never 
whitewashed their stables or even swept 
down the cobwebs and other dirt that 
naturally accumulates with the passing 
years. I went into the barn, this spring, 
of one man who produces milk and re- 
tails it in the nearby village, and found 
that this barn had never been white- 
washed, and the dirt-laden cobwebs hung 
in festoons from the beams overhead. 
How he managed to get away with it is 
more than I can guess, unless he has 
some especial pull with the local board of 
health. 

But the average farmer does not need 
a board of health to make him clean up 
his cow stable, any more than he does to 
make him wash himself or shave and get 
an occasional haircut. Still, I hardly be- 
lieve that all who do not keep their 
stables in good condition are filthy 
in their habits, but rather that they have 
never got in the habit of cleaning up, and 
don’t understand the comfort and general 
satisfaction one gets from working in 
pleasant surroundings. 

A good slick-talking agent will come 
along and tell one of these men about the 
great advantages and satisfaction he will 


receive from imstalling a lighting plant on 
his farm and, like as not, the man will 
invest several hundred dollars in such a 
plant, which I am not saying is an unwise 
thing to do. But I will say that such a 
lighting system installed in a dirty, unwhite- 
washed barn, will give no more light than 
two good lanterns with clean globes will 
ia clean barn where the overhead and side 
walls are gleaming with fresh whitewash.* 

And then the whitewashing is such an 
easy and inexpensive thing to do. A 
bushel of lime and a peck of salt will 
furnish the material to whitewash a good- 
sized stable. Of course the salt may be 
left out, but it pays to put it in. The 
wash gives off a more glistening light, 
and stays on much better with the salt 
added. The regular government formula 
is probably the best to use. Slake half a 
barrel of lump lime with hot water. 
Strain and add a peck of salt dissolved in 
warm water; 3 lbs. of ground rice put in 
boiling water and boiled to a thin paste, 
4 lb. of Spanish whiting and 1 Ib. of glue 
dissolved in water. Mix and let stand for 
several days. Apply hot. 

Of course one should use a spray pump 
to apply the wash. There is always one 
in the neighborhood that can be _ bor- 
rowed or hired for a small sum. Then 
the cost of labor is very light, for a rainy 
day is just as good as any for this job. 
Remove all the windows from the stable 
and then thoroughly sweep down the 
ceiling and sidewalls. Go over the whole 
thing with the wash, and after it dries go 
over it again and touch up the spots that 
got only a sprinkling the first time. Then 
give the windows a good cleaning anu 
put them back. 

If you don’t get a good thrill of satis- 
faction every time you step into that barn 
for at least a week afterwards, you had 
better sell the farm and hire out in a coal- 
yard.—J. Grant Morse. 


*Italics are ours—Editors, Rock Products. 
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Hints and Helps for Superintendents 
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Chain Drag Conveyor for 
Handling Live Clinker 
HE TWO VIEWS herewith 
type of cement clinker 
clinker handling arrangement developed at 
the plant of the Indiana Portland Cement 
Co., Greencastle, Ind. The cooler consists 
of a pit or trough and a chain drag con- 


show a 


cooler and 
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Bucket elevator to clinker discharge 


veyor. As the live clinker comes from the 
kiln it falls into this pit or trough and is 
then dragged to a point where it receives a 
light sprinkling with water. From here the 
chain drag conveyor continues to carry the 
clinker until it discharges into a bucket ele- 
carries the clinker to the 


vator which 





clinker storage building. A travelling over- 
head electric crane distributes the clinker in 
this storage and also transfers it for passage 
through the finish grinding mill. 

This clinker 
has given the Indiana Portland Cement Co. 


arrangement for handling 
complete satisfaction and the company has 
discontinued the use of rotary coolers, 
which they claim not only takes a whole lot 
more power to operate than the chain drag 
conveyor but also has a tendency to retard 
the capacity of the kilns. In addition to 
this the rotary cooler requires considerable 
space while the chain drag conveyor is so 
flexible that it can almost be placed at any 
point. 

The president and general manager of the 
Portland Cement Co. is Adam L. 
Beck, a man who is well known throughout 


Indiana 


the entire cement industry. 


i 





Chain drag conveyor—kiln discharge 


Device for Feeding a Jaw 
Crusher 


ILLIAM E. CARSON, president of 
the Riverton Lime Company, River- 
ton, Va., although born an Irishman and 
a Virginian by adoption, shows all the 
inventive traits of a genuine Yankee. 
His plant is a veritable incubator for de- 
veloping original ways of doing things. 
Like nearly all Southern lime plants, his 
quarry operation was a_ hand-loading 
proposition until the war hit us and labor 
became scarce and high. At the 
time greater demands were made on this 


same 


lime plant because it was called upon to 
fill large orders for chemical lime to be 
used in the war industries. 

Mr. 
shovel in his 


Carson then installed a steam 


quarry and the largest 





This 


size 


jaw crusher immediately available. 
crusher was a somewhat smaller 
than ordinarily specified for steam-shovel 
rock and the usual experience of the 
larger pieces of rock bridging over the 
opening and holding up the work was the 
result. 

As is often the case, it was found that 
the pieces of rock were not too large to 
the crusher, if they were 
So the feeder 


shown in the accompanying illustration 


go through 
started on their trip right. 


was devised. 

This feeder consists of a heavy apron 
made of steel railway rails and heavy 
timbers suspended over the crusher-feed 
chute, as shown. The lower end is car- 
ried on a chain hoist so that it can be 
raised or lowered, varying the width of 
the chute opening into the crusher. 
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As can be readily seen from the illus- 
tration, the action of the movable apron 
is to prevent the rocks rushing down and 
jamming over the crusher opening. In- 
stead they are compelled to take a course 
that insures their smallest end entering 
the crusher first. 


Indicator for Belt Conveyor 
HERE feed 
upon a belt conveyor, the stoppage 

of the conveyor belt, unless it be known 


rock crushers directly 








Detail at “A” 


Indicator for belt conveyors 
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Increasing Lime-Kiln Draft 
NOTHER 


practice at the 


interesting and _ original 
Lime Co. 
plant, Riverton, Va., is the use of a brick 
stack on the hill back of the lime kilns to 


furnish the draft. 


Riverton 


The kilns are operated with producer 
gas, with an induced draft. As originally 


laid out suction pipes at the top of the 
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kilns were connected to an exhaust fan. 


Mr. Carson’s theory and practice of 
efficient lime kiln operation is draft, and 
The 
has got it without operating cost. 

Instead of draft 


to a sends 


plenty of it. views show how he 


leading the conduits 


suction fan, he now them 


through a_ reinforced flue up 


concrete 
the side of the hill back of his 
a brick stack whose top is 185 ft. above 


kilns to 





View from top of hill overlooking crushing plant and quarry 





Stack and concrete flue up the hillside from a distance 


to the crusher man in time, results in 
considerable spillage before the feed to 
the crusher can be shut off. To give 
warning of such stoppage the device 
shown in the sketch is used at the mill 
of the Carson Hill Gold Mining Co. at 
Carson Hill, Cal. An electric light is sus- 
pended so as to be visible to the crusher 
man. In the lamp circuit is a make-and- 
break switch which is operated by a cam 
on the shaft of the drive pulley. The 
flickering of the light continues as long 
as the conveyor belt is running —Engineer- 
ing and Mining Journal. 
[Two similar 
been described and in Rock Propucts (Aug. 


somewhat devices have 
29) was a description of the automatic con- 


trol of an entire lime plant. ] 


the tops of the kilns. Mr. Carson figures 
this gives him a draft on the kilns equiva- 
lent to 50 to 100 h. p. expended on a tan 
operation. 

make the flue 
appear on the 


trick to 
does not 


There 
that 
The concrete flue receives the gases 
of kilns on 
each side, entering the base of the flue 
Until flue 
permit it, the 


was a 
work sur- 
face. 
number 


of about the same 


directions. this 
baffled to 
pressure of the opposing currents of gas 


in opposite 
was properly 
was neutralized and the draft was nil. 
This baffle or deflector, of course, turns 
the gases into the flue from either side 
and prevents pressure of one side equal- 
The flue is not 
temperatures do not re- 


izing that from the other. 
lined, as the 
quire it. 





Concrete and brick stack on top of hill behind the kilns 
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Sand Settling and Sand-Settling 


IDevices 


No. 8. Drag Belts, Flight Conveyors, Dorr Classifier and Screens 


forms in 


other 


HERE are 
this the 


classes described here, and all sorts of re- 


probably more 


class than in any of 


sults can be obtained from them according 



























Fig. 19—Standard classifier 


to the way they are designed and run. At 
one end of the series is the old “Chinese 
pump” which is a fast running drag belt 
in a narrow and close-fitting trough. It is 
not a settler for it lifts the whole feed, in- 
cluding the water. But by slowing it down 
and putting a settling basin at the point 
where the feed is received, with an over- 
flow to carry off the fines and water, we 
have the ordinary drag belt. At the other 
end of the the well designed 
flight conveyor, set at the proper angle 
and run at the right speed to produce a 
clean and fairly dry product. 

The tendency of the drag belt to pro- 
duce too wet a product has been noticed 
and attempts to improve its work in this 
reapect have been made by perforating the 
drags or by using “step drags.” These are 
a little more than half the width of the belt 
and are placed on alternate sides, so that 
a zig-zag central passage is left for the 
water to run back to the settling part of 


series is 
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bringing out a lot of the sand on the upper 
side of the belt from which it must be re- 
moved by sprays or brushes before the belt 
With the chain 
types this difficulty does not arise, but the 
chain -has the fault 
machinery, 


strikes the head pulley. 


common to all chain 
that wear causes the 
chain to lengthen so that the links do not 
strike the the sprocket wheel. 
In the mining field where drags are used 


driven 
points of 


at all, the belt type is preferred. In the 
rock field, coarser and 
heavier material is handled the chain type 
seems to have the preference. 


products where 


Fig. 19 shows a flight conveyor of stand- 
ard with a 


settling box, to remove the settled product. 


design, used in connection 

Fig. 20 shows a drag belt formerly much 
used tn the mining field. It will be noted 
that this machine is designed so that all the 
bearings are out of water. The drags, or 
lights, are pieces of angle iron put on with 
bolts. The pulleys are of steel 
or cast iron and are logged with strips of 


elevator 


weod to give a cheap wearing surface and 
a surface upon which the belt is not liable 
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Fig. 21—Dorr classifier 


These have not been found 
very successfuly and plain drags are usually 
preferred by the makers of such machines. 

The belt type has the disadvantage of 


the machine. 


Dorr Classifier 

It will be noted that all the mechanical 
means used to remove the settled solids 
from a basin, in the types of machine we 
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Fig. 


are now considering were originally used 
as conveyors or elevators. There the drag 
belt is taken from the “Chinese pump,” 
and the chain drag from a type of conveyor 
in use in many industries. The sand screw 
is the screen conveyor and the sand wheel 
is an old elevating device, used in Egypt 
for thousands of years. 

The Dorr classifier (Fig. 21) makes use 
of a conveying device not so old or so 
well known as these, but which has been 
employed for a long time in mining and 
other industries. In its older form it 1s 
known as the “ladder conveyor.” This 
consists of a series of blades or scrapers 
which have a forward and back motion. 
On the forward stroke the scrapers are 
down on the bottom of the trough in which 
the material is carried and draw the ma- 
terial with them. On the return stroke the 
scrapers are lifted up and over the material 
and then dropped to catch a fresh hold 
before drawing the material forward. 
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22—Screw washer 


This has proven a very satisfactory 
method of drawing out the settled material 
from a settling basin. The progress of 


the material is by a series of hitches and 
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Ww 


half the time it is standing still, which gives 
a chance for the water and fines to drain 
back to the settling basin. As the scrapers 
are lifted above the discharge apron during 
drainage they do not interfere with the 
flow. For this Dorr machine 
gives a dryer and cleaner product than that 
usually produced by drag belts. 

The met with great 
success in the mining field especially in con- 
nection with ball mill and tube mill grind- 
ing. 


reason the 


Dorr machine has 


It is used in closed circuit with these 


machines to discharge whatever material 
has been sufficiently ground and to return 
the remainder to the 


mill for further 


grinding. 
Screws 


From the historical point of view, the 


Archimedian screw is probably the 


withdraw 


first 


mechanism used to sands from 


a settling basin, and it is natural that a 


great many forms should have been in- 
vented and patented. The simple sand 
screw, or screw washer, consisting of a 


basin to receive the feed, an overflow and 
a screw to remove the settled sand is still 
the best known and most widely used ma- 
chine of this type. For materials that tend 
to stick and clog the machine a “ribbon” 
type of screw has been designed. This has a 
ribbon wound shaft to form the 
screw thread, but the ribbon is held away 
from the shaft a certain distance to give 
a clear space at the point where packing 
and sticking usually begins. The makers 
say that the capacity of a ribbon screw is 
practically the same as the form with a 
solid thread. 

The Akins classifier employs a ribbon 
screw of very large diameter and interrupts 
the screw thread to give a chance for drain- 
age. The Avoca classifier has two channels 
outside the trough in which the screw 
works with occasional openings to allow the 
water to flow into these channels and down 
to the settling basin. Another form, known 
as the Colbarth, uses two screws set side 
by side but turning in opposite directions 
(Fig. 22). This arrangement was made to 
break up the packing which was sometimes 
found to occur when the single screw was 
used in fine sand. 


about a 


This fine sand would 
accumulate until it formed a tube in which 
the screw would run without lifting any- 
thing. 

A screw composed of paddles or blades 
not only urges the material forward but 
cuts the mass and mixes it thoroughly. A 
of this kind is 


screw known as a log 


Fig. 23—Log washer 
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washer. The name comes from the fact 
that the central shaft was originally the 
trunk of a tree into which the blades were 
driven in spiral form. This old-fashioned 
affair is still in use as a washer in some 
out-of-the-way places, but has generally 
been succeeded by a “log” built up of steel 
bars to which the plates are attached. 
Although the cleansing function of this 
machine is usually thought of first, it is 
none the less a settler and does not differ 
from the sand screw except in the design 
and proportion of its parts. It has a 


settling basin, an overflow and a discharge 


A, Stitch in Time 


Associated General Contractors to Fight Priorities Unfavorable to Construction 


HE following letters sent to the presi- 
dents of associations interested in 
construction and to the Interstate Com- 
merce Commission August 17 by R. C. 
Marshall, Jr., general manager of the 
A. G. C., are self-explanatory: 


To Other Construction Associations 

“The disruption of construction in 1920 
caused by the Interstate Commerce Com- 
mission’s priority orders and the conse- 
quent losses to material manufacturers 
and contractors are not yet definitely re- 
moved as a possibility in this year’s work. 
An opinion is expressed by both the 
Geological Survey and the American 
Railroad Association that a shortage of 
open-top cars is liable to result from any 
sudden revival in industry. 

“Last year’s disaster, which we all 
know would happen if priority orders 
were adopted, did happen and will doubt- 
less happen again should priorities be re- 
instituted. Therefore, in order to pro- 
vide against this contingency, it is 
essential that no priorities shall be estab- 
lished without due regard for the right 
of each industry involved. 

“Having stated this matter to the 
commission in the attached letter, we 
should like to ask your co-operation in 
avoiding a recurrence of last year’s losses. 
We suggest that you address the com- 
mission along similar lines, and point out 
the injury to your own industry which 
resulted from priority orders. 

“In order that this question may be 
presented before any shortage occurs, 
may we have copies of any letters which 
you write to the commission and any sug- 
gestions to the plan as soon as possible? 


To the Interstate Commerce Commission 

“Reference to a possible car shortage 
made in June by Mr. Clark, former chair- 
man of the Interstate Commerce Com- 
mission, mentioned the difficulties which 
arose from a general disinclination to 
purchase coal during the summer of 1920, 
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of settled solids and makes a separation 
of fine and coarse material in accordance 
with the laws of settling. 

Fig. 23 shows a log washer. As the 
section shows, the “log” is built up of four 
angle The blades are inserted be- 
tween these angle irons and fastened by 
bolts. Two logs are almost always run in 
the same trough and they are sometimes 
set so that the blades on one log pass be- 
tween the blades on the other log. The 
idea is to cut and turn the settled material 
as much as possible, cut clay balls to 


irons. 


pieces and cleanse material by attrition. 


and also called attention to a similar at- 
titude this year. 

“Before the Interstate Commerce Com- 
mission again exercises its authority to 
allocate cars for preferential shipment of 
a particular commodity, in the event of 
another car shortage, we desire to call 
the commission’s attention to the unnec- 
essary losses such action placed upon the 
construction industry in 1920, and to ad- 
vise the commission that re-establishment 
of such orders can justly evoke from the 
construction industry only vigorous pro- 
test. Should industrial consumers and 
dealers cause a shortage of open-top cars 
in September or October by refusing to 
purchase coal when the carriers are able 
to serve them, their belated demands for 
open-top car transportation can not in 
justice be filled by disrupting other in- 
dustry. 


Millions Lost by Construction 

“For want of a relatively small number 
of cars wherein to ship materials in 1920, 
construction companies lost many mil- 
lions of dollars. They were bound to 
both private and governmental agencies 
by rigid contracts which penalized them 
for delayed completion; and yet through 
governmental agencies, their markets 
were upset and their work was indefi- 
nitely delayed. The service orders of the 
commission thus forced either the abro- 
gation of contracts or the assumption of 
financial loss. As construction is espe- 
cially dependent upon frequent deliveries 
of material and uses little storage, it was 
without doubt more severely disorganized 
than any other major industry. 

“When open-top cars were assigned al- 
most exclusively to coal shipments, a 
drastic discrimination against needed con- 
struction was established. Except in the 
case of isolated permits, no relief was 
obtainable, and no recourse was afforded 
from either contractual obligations with 
the government or from resulting finan- 
cial loss. With their elaborate organiza- 
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Log washers are the standard washing 
machine in the Florida phosphate fields and 
are also used, along with the washing can, 
previously described, in the Tennessee phos- 
phate field. They are very largely used for 
for washing iron ore. 

In this and the other sketches shown 
no attempt has been made to give working 
drawings or to preserve the proportions of 
the machine. The sketches are more in 
the nature of diagrams as they are only 
intended to bring out the principles by 
which the machine works. 

(To be continued) 


tions in the field waiting expectantly for 
materials, construction companies were 
obliged to witness great numbers of cars 
either in transit to the mines empty, or 
in transit to terminals where they were 
accumulated or reconsigned. Those cars 
at the lake ports whose cargoes of coal 
did not move to the Northwest for weeks, 
thus facilitating price manipulations, 
would have averted a great portion of the 
losses, had they been available to the con- 
struction industry. 


Shortage Must Be Shared 

“It is obviously inequitable, even in 
anticipation of emergency, to deny pub- 
lic utilities service to certain essential in- 
dustries and thereby permit another to 
misuse these facilities for undue profit. 
When such regulatory action is impera- 
tive it should not disproportionately inter- 
fere with construction work, but should 
require each industry to assume its share 
of the burden. When a governmental 
agency is authorized to take such action, 
we feel it is in justice bound to provide 
sufficient administration to carry out its 
intention. Had such administration been 
provided the commission could doubtless 
have saved the public significant loss in 
1920. 

“Financial considerations, however, are 
not the only factor to be considered. The 
country is still short of housing facilities 
and unemployment is widespread. Since 
construction, especially dwelling and pub- 
lic works, is one of the few industries 
now actively contributing to overcome 
both of these conditions, this industry 
should be among the last affected by reg- 
ulatory action. Any interference with 
the shipment of construction materials 
(during the next three months) will re- 
sult not only in financial loss, but also 
in a serious increase of unemployment. 
Should some form of service orders be- 
come unavailable, it is essential that the 
commission take cognizance of these 
facts.”"—The Bulletin of the A. G. C. 
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roduction of Mineral Granules 


Discussion of a New Phase of the Rock-Crushing Industry 


HE MANUFACTURE of rock gran- 
ules has become a very important 
factor in the rock-products industry, and 
one that is of great interest to all rock 
producers. It has been found that many 
operators can find a market for a portion 
of their product which has either been 
treated as waste, bringing no income, or 
else added to other products to which it 
is not essential or, perhaps, an actual detri- 
ment. In such cases, where the character 
of the rock is suitable, a material increase 
in the average per-ton receipts may be se- 
cured by proper separation and treatment 
of the fine, granular part of the output. 
Rock granules are used for various pur- 
poses, the principal of which are slate (or 
other colored rock) for use in the manu- 
facture of prepared roofing, and quartz, 
limestone, marble, granite or other suitable 
rock granules for the preparation of ter- 
These industries require the pro- 
duction of granules or particles of rock 
varying in size from about % in. cubes to 
16-mesh product, the latter being material 
that will just pass a square mesh wire 
screen having 16 openings to the linear 
inch, but will not pass one with 20 open- 
ings. The requirements in individual cases 
will differ, depending upon the standards 
of the manufacturers using the material, 
but in any case the principles governing its 
production will be the same. 


razzo. 


Character of Materials 


In considering the production of gran- 
ules, careful consideration should be given 
to the character of the material to be 
crushed. This will vary all the way from 
soft grades of slate to quartz, a very hard 
and abrasive mineral. The action of each 
of these under different crushing machines 
will be very different, both in character and 
in degree, but the tendency of each type of 
machine is likely to be toward the same 
or a similar result. That is to say, that 
under direct compression crushing a soft 
slate will tend to be broken up into an ex- 
cessive number of exceedingly small pieces, 
while a tough, granitic rock would, while 
producing some fines, tend to the produc- 
tion of pieces of much greater size. 

In a great many rock-producing plants 
there is a specific use for all of the output. 
It is usually screen-classified and the vari- 
ous size products sold to those demanding 
them. In plants built and primarily de- 
signed for the production of rock granules 
it is seldom true that there is any commer- 
cial use for any material other than that 
for which the plant is specifically intended. 
Consequently the desideratum is an installa- 
tion in which the greatest possible per- 
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rock is turned into the 
product sought for. 

Ordinarily, in such installations, there is 
very little difficulty in reducing to the de- 


sired size, but there is very serious difficulty 


centage of the 


in stopping at the right point. Of course 
there are no crushing processes in which 
some proportion of undersize, or fines, is 
not made, but there are means of limiting 
the percentage fines that do not seem to be 
widely understood. Consequently the 
greater part of this discussion must be on 
the principal problem—that of minimizing 
the percentage of waste, the undersirable 
for the 
purposes for which the plant has been in- 
stalled. 


fines or dust, which is not useful 


Stages of Reduction 
The 


divided into breaking, crushing and grind- 


stages of rock reduction may be 


ing. The breaking stage comprises the first 
or primary stage, taking the product from 
mine, quarry or pit and so reducing it in 
size as to make it suitable for further re- 
duction in the secondary or crushing ma- 
chines. The secondary crushing operation 
may be accomplished in one step or in two 
or more stages, depending upon the char- 
of the material. The third stage 
comprises, pulverization, which for the pur- 
poses of this discussion, may be omitted, 
since it does not form a factor in granule 
production, although it may serve in the 
making of an auxiliary product. 


acter 


Primary Breaking 

Primary breaking is usually performed 
in one of two types of machines, and since 
these are probably the best ways to do it, 
the advantages of each will be considered. 
The two types of primary breaking ma- 
chines are the Blake jaw-type and the 
gyratory type. Each has its special field, 
and the conditions under which either 
should be used are definite and clear cut. 

The governing factor of primary-crusher 
service is the relation between the maxi- 
mum size of the rock to be handled and 
the ton-capacity required per unit of time. 
This is the case because of the fact that 
jaw type crushers have a larger feed open- 
ing per unit of weight than have crushers 
of the gyratory type. Consequently for 
small tonnage output with ability to take 
large pieces of rock, the jaw crusher is 


indicated. Conversely, when larger ton- 
nages are required with medium opening 
size, the gyratory is preferable. The gyra- 
tory crusher has much greater capacity per 
unit of weight (and consequently of first 
cost) than has the jaw crusher, and its 
capacity per horse power is also consider- 
ably greater, so that where its capacity 
can be utilized, it is the most economical 
machine to use. 

Up to this point the discussion of the 
two types of primary breakers has been 
based on But the 
machines or 
types, have also to be considered, since the 
production of the desired material may be 
much altered by the selection of one type 
The ob- 
ject of the crushing operation now under 
consideration is to produce granules of the 


economic 
aspects of 


principles. 


technical the two 


as considered against the other. 


required size with a minimum production 
of material under that size. The question, 
then is—how do these two crusher types 
compare as producers of fines or dust? 

Considering the Blake-type jaw crusher, 
we find that consists of two plane surfaces 
inclined other, one of these 
surfaces being hinged at the top and mov- 
able at the bottom. The bottom of this 
plane moves reciprocallly back and forward, 
the stone entering between the planes while 
open, and receiving the crushing force as 
the opening is reduced in size, due to the 
advance of the movable jaw. Thus the 
stone is broken by a direct-compression 
force, tending to crush and grind the stone 
into fine pieces. The interface movement 
of the pieces into which the stone is frac- 
tured tends further to produce a very 
finely ground powder. 

An additional factor is the action of the 
rock between the plane surfaces of the 
crusher jaws. Since jaw crushers are made 
with a rather wide angle, and since the 
closing of the jaws increases this angle, 
there is a tendency for the stone to slip, 
particularly when the stone is of such size 
that it approaches the limit of the nip 
angle. In practice there is a great deal of 
slip of the stone between the jaw faces, 
in fact, it has been shown that most of 
the wear on jaw crusher plates is caused by 
this slip. And this grinding also tends to 
produce an undesired amount of finely 
powdered material. 

The gyratory machine breaks the stone 
between two curved faces, the concaves and 
the head. Consequently there is a chance 
for pieces of stone to be supported at the 
ends and unsupported in the middle, as a 
beam and the break accomplished cleanly 
and with a minimum of undersize. Again 
the movement of the head is continuous, not 


toward each 
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intermittent, and strikes the stone a blow, 
as with a hammer. 
break 


cube-shaped product and to produce less 


The effect, in general 


is to more cleanly, make a more 


dust than is the case with the machines of 


the jaw type. A study of the diagrams 
shown in Figs. 1, 2 and 3 will illustrate the 


points brought out. 


Secondary Crushing 

No single machine is capable of reducing 
stone from the size at which it comes from 
the quarry to granule size at one opera- 
tion. If 
it would not be 


such a machine were available, 


suitable for use in such 
work, because of the inordinate amount of 
fines or undersize that would be made by 
it. In general, the greater the reduction 


ratios in one machine, the greater the 


amount of fines produced. This is due to 
the crushing or grinding of the interfaces 
formed at the first rupture. In order to 


minimize the formation of fines, therefore 





Fig. 1 


limited as 
would be better to 
ratio of 1:2 


if it could be done, but commercial con- 


the reduction ratio should be 
much as possible. It 
limit the size reduction to a 
siderations make it necessary to go as far 
1:4. 


the reduction can be 


as 1:3 or The exact point to which 


carried depends a 
good deal on the kind of machines used 
for the operation. Consequently the avail- 
able types ought to be discussed. 

There are three types of secondary crush- 
ing machines that may be used to take 
stone from the primary crusher and reduce 
it further in size. Two of these, the gyra- 
tory and jaw types, have already been dis- 
cussed, so that their characteristics do nor 
require any further discussion. The third 
type, crushing rolls, still has to be consid- 
ered. 

Essentially the crushing roll consists of 
a pair of equal sized cylinders revolving 
toward each other. These cylinders are 
set at a distance from each other equal to 
the size of the desired product. Since the 
angle of nip must be varied in accordance 
with the size of piece to be crushed, it 
follows that the larger the piece fed to 
the roll, the larger must be the diameter 
of the roll cylinder. If R = radius of the 


roll cylinder, B = the friction angle (16° 
45’); coefficient of friction = 3, and the 
size of piece that will be nipped = +r, then 
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roll accomplishes its work 





The crushing 


by compressing the piece between the two 


revolving cylinders. If the ratio of re- 


duction, or alteration of size, is very small, 
the piece receives a light nip and is eff- 


ciently reduced with a very small per- 


centage of undersize. Thus a 1-in. piece 


crusher set at 34-in. 


When the 


however, the 


fed through a roll 


would perform good service. 


ratio of reduction is great, 


7G 


N 


Fig. 2 


initial break is followed by an increasing 


sequence of crushings and grindings, re- 


sulting in attrition of the interfaces and 


an abnormal production of fines. 
Where it is possible to use a large num- 


ber of very small reduction stages, rolls 
may be used with fairly good results, but 


actually this is never done, since it entails 
an installation expense far too great to be 
rolls, then, mak- 


undertaken. The use of 


ing rather large reduction stages, inevit- 
ably leads to the production of a large 
percentage of fine undersizes, or waste, 


from which no income is available. 

\s a matter of fact, rolls are very widely 
used in the production of mineral gran- 
ules, principally because the theory of roll 
crushing appeals to operators who do not 
recognize the effect of direct compression 
inevitable result of inter- 
When a 


this effect is reached, operators will cease 


nor realize the 
face attrition. full realization of 
trying to reduce rock in rolls, where it is 
necessary to ‘minimize the production of 


fines. 


The Short Tube Mill 


There is another method by means of 
which granules may be produced with a 
minimum of fines and that is the use of a 
very short ball tube mill. But the engineer 
who suggests this method to operators ac- 
customed only to the standard practice of 
using rolls, is in for an uncomfortable 
He will be told that a ma- 
chine widely used for the fine pulverization 
of mineral substances would be an absurd- 
ity where fines must be avoided. However, 
the suggestion is not absurd in any way. 


experience. 


The average operator simply is not posted 
on the characteristics of the ball tube mill. 
It ought to be recognized that this machine 
is the most flexible device known for the 
reduction of rock or ore to any desired 
point. To produce any fineness of particle 
it is necessary only to modify the 
relative dimensions of the tube, and _ its 
manner of operation. 


size, 
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The ball tube mill is well known to engi- 
familiar with mining and cement 
making. It is simply a cylinder with hol 
low trunnions 


neers 
to provide for entry and 
egress of the material, lined with chilled 
iron or steel and provided with steel ball; 
to perform the crushing. The cylinder is 
revolved at a rate or speed sufficient to 
carry the balls, by centrifugal force, to the 
upper part of the cylinder, allowing them 
the material to bh¢ 
Thus, the reduction is performed 
by impact, and there is no interface attri 
tion. 


to drop freely upon 


crushed. 


In tube mills it is evident that the longe: 
the tube, the greater will be the number 
1§ blows applied to the material being re 


duced and, conversely the shorter the tube, 
the fewer the blows administered. So that 
if, for example, we put into a tube mate 
rial in size from '%4-to 1 in., give it a blow 
with a ball properly adjusted in weight, 
we will produce a number of say, %4-in. 
pieces with very little dust. But we must 
avoid striking these %-in. pieces again, it 


YY} 





Fig. 3 


this is the size we want, so that the mill 
must be short enough to allow them to be 
discharged before they have a chance to 
Also, the ball must be so 
that it will be just heavy 
enough to break the piece of rock without 
pulverizing it, which it will do if the ball 
The feed to the mill should 
be forced, thus making the material pass 
through rapidly, assisting in preventing 
more blows than the material ought to re- 
ceive. 


be struck again. 
proportioned 


is too heavy. 


It is, then, only necessary to provide a 
tube of proper diameter, balls of proper 
weight and drop, and a very short tube, 
perhaps only two or three feet long. The 
material is fed through the tube rapidly, 
screened after its exit, and the oversize 
returned to receive another blow. In this 
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way an absolute minimum of fines is pro- 
duced. 

While the writer has no knowledge of 
this system having been applied to pro- 
duction of mineral granules, he does know 
of its application in a special form of 
metallurgy where a granular product was 
required, and it proved decidedly success 
ful. There is little doubt that it would 
prove a great saver of material in the 
granule-producing industry. 


Principles of Plant Design 

Having reviewed the available machinery 
types for the purpose of producing min- 
eral granules, there remains for discussion 
the general principles of plant design, the 
object being to arrive at the selection of 
the most available machines and their ar- 
rangement so as to secure the most nearly 
ideal results. 

In general, the first principle should be 
that each crushing machine be followed by 
a screening machine in order to remove 
whatever undersize is formed, separate 
whatever quantity of granules is made, and 
to deliver a clean oversize to the succeed- 
ing machine. 

Sometimes it is necessary to dry the 
stone, but this should be done, not on 
coarse material, but on the stone that has 
passed one or two crushing stages. The 
reason for this is, of course, that the finer 
stone has a much greater exposed surface 
and consequently is easier and cheaper to 
dry. 

Crushing should be performed in as 
many stages as is commercially practicable, 
since small reduction ratios tend toward 
he production of a minimum of fines. And 
it is equally essential that each stage of 
crushing should be followed by a screening 
operation to remove all the particles small 
enough to be used, preventing their fur- 
ther reduction, the effect of which would 
be to convert a salable material into un- 
salable waste. 

In outlining a plant of this kind the 
crushing units should be selected with a 
clear view of their characteristics, selecting 
wherever possible these crushing by beam 
action or impact, and avoiding direct com- 
pression devices or those employing any 
form of attrition. It is best to stick to 
the gyratory principle as far as possible 
in all crushing stages, with liberal use of 
screens. 

The average plant should begin with a 
primary gyratory crusher having an open- 
ing sufficiently large to receive the average 
piece of rock coming from the quarry. It 
is not essential to have this crusher large 
enough to take the largest rock that may 
occur, since that would involve unneces- 
sary expense, but it should have sufficient 
opening to the largest pieces that come con- 
tinuously, and in large percentage, since if 
the machine were smaller it would involve 
continuous expense for the hand labor of 
sledging. The proper balance of the size 
of this primary machine against the size 
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of the rock to be handled is a point re- 
quiring careful consideration, but the study 
necessary for a proper selection will pay 
good dividends in success for economical 
plant operation. 

If the primary crusher is of consider- 
able size, say a 10-in. wide opening or 
larger, it will not be essential to screen 
before proceeding to the second crusher, 
although a rough scalping screen may be 
beneficial. The first crushing stage should 
not reduce the rock to less than 3-in. maxi- 
mum size, a size approximate for second 
ary crushing. 

The second stage should be a smaller 
gyratory with a specially sharp nip angle, 
taking the rock to about one inch maxi- 
mum. At this point, the drying, if drying 
is to be part of the operation, should be 
performed. A plain rotary-tube dryer may 
be employed, or one of the gravity-tower 
type, depending a good deal on the amount 
of moisture to be removed. 

From the dryers the material is fed to 
the control screens. These screens should 
be of the rotary type, of ample size to per 


form the required classification and make 
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clean products. They should be equipped 
with wire-cloth dust jackets in order to 
take out all of the undersize that may be 
in the material. These screens are ordi- 
narily placed over bins so that the products 
made may fall gravity into their proper 
divisions in the bin. 

The oversize from the control screens 
should proceed to the next crushing stage. 
The machines employed for this duty 
should be the final ones, and may be either 
small, high-speed gyratories with very 
sharp nip angle, or very short ball-tube 
mills. The product of these machines, 
whatever they may be, is elevated and re- 
turned to the control screens. This forms 
a closed circuit from which no product 
can emerge until it is sufficiently reduced 
in size to pass through one of the open- 
ings of the control screen. 

The accompanying diagram shows graph- 
ically the passage of the material through 
the various stages. This scheme might be 
made more nearly to approach the ideal by 
introducing a scalping screen directly after 
he dryers, taking out all stone over 5¢-in. 
in size, and passing it through an addi- 
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tional high speed gyratory. The screen 
undersize should bypass this crusher, join- 
ing its product at the foot of the elevator 
leading to the control screens. This inter- 
mediate step is not an essential one, cer- 
tainly not in all cases, but if the plant is 
large enough to justify the installation ex- 
pense, it is worth while adding as an addi- 
tional insurance against the production of 
fines. 

The best type of screens to use in a plant 
of this kind is subject to some discussion. 
In the case of the scalping screens, there 
is no question at all, for the rotary ma- 
chines are simpler, easier to operate and 
involve a very low maintenance cost. The 
finer screens may conceivably be of the 
shaker or vibrating type, but the rotary 
screens are altogether satisfactory if they 
are designed ample in size for their duty. 
The principal consideration is to avoid 
blinding, which reduces the capacity and 
efficiency of a screening machine. Select- 
ing a machine that will avoid this fault 
requires careful study and _ independent 
judgment. 

There are, of course, a number of other 
details that require attention in the design 
of a granule producing plant, but most of 
them depend upon local conditions such as 
topography, labor supply, power supply, 
etc. As to topography, a plant built on an 
appropriate incline will involve a lower in- 
stallation cost than one built on a flat site, 
the latter calling for more elevation of 
material. Details of this sort require a 
special kind of experience and had better 
be left to a competent engineer. 


Blasting with Liquid Air 

IQUID AIR IS BEING SUCCESS- 

FULLY employed in blasting opera- 
tions of all kinds in Germany and its cost 
is less than one-third that of ordinary ex- 
plosives per ton of rock or shale moved. 
It appears that the air is compressed and 
liquified at the site and that compressors 
for the purpose have been installed at sev- 
eral plants. While resorting to liquid air 
as a blasting agent seems to have been a 
war-time expedient, the change to peace 
conditions has made its use even more eco- 
nomical than during the war—that is, the 
comparative cost has changed, but in favor 
of the liquid air. In discussing its adapta- 
bility to different operations, Dr. Sepsius 
writes for Tonindustrie Zeitung: 

“I began six years ago to use liquid air 
as a blasting material and have used it in 
many quarries and in stones of the most 
varying degree of hardness. I am familiar 
with the diculties of its use, the loading of 
drill holes on high faces and particularly 
when one needs to be lowered to the holes 
by means of a rope, but in spite of these 
difficulties it was always possible to use it 
with good results. The difficulties are 
never insurmountable. 

“Although during the war the use of 
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liquid air showed great progress, it was 
handicapped by the fact that detonators 
were made of inferior substitutes that 
could not come up to all requirements. 
Containers made of glass, china and metal 
were in use. Glass was more breakable 
than the porcelain, but was used neverthe- 
less, since metal was not available in suff- 
cient quantities nor sufficiently pure. Now 
that the shortage of metal has stopped, 
glass and porcelain containers, aside from 
existing stock, have been entirely discon- 
tinued. On the other hand, metal con- 
tainers have been greatly improved by the 
One can now figure 
on excellent durability of the vacuum and 


use of pure metal. 
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consequently less evaporation of the liquid 
air. Those containers as well as the car- 
tridges and detonators are manufactured 
by the “Sprengluft-Gesellshaft” of Berlin, 
who have succeeded in keeping all pro- 
cesses and patents in their hands as well 
as collecting all information on the subject. 

“As far as the economy is concerned in 
comparison to solid explosives, I am re- 
liably informed that under identical con- 
ditions solid explosives cost 1.54 marks per 
ton of coal produced in a Silesian mine 
as compared with .47 marks for liquid air, 
It can be economically employed in 
quarry and similar operations by use of 
the improved cartridges. 


Selling Color 


Demand for Permanently Colored Gravel or ‘Aggregate’”’ 
By Kirby Thomas 


Consulting Engineer, New York City 


HE MODERN BUILDING methods, 

using concrete, stucco and_ special 
roofing material, have created a new de- 
mand in the mineral field. Formerly, it 
was practicable with respect to most 
houses and structures to secure the de- 
sired color effect by the use of paint or 
by the selection of colored building stone, 
brick, tile or terra cotta. Stucco walls 
and composition roofing, now so gener- 
ally used, are dull and unpleasant to be- 
hold, even though sometimes tinted or 
colored with dyes mixed with the orig- 
inal material, or coated with varihued 
calcimine. The architects have ingeni- 
ously risen to the occasion and have de- 
vised a method of injecting into the sur- 
face of the stucco and the _ roofing 
suitable and permanent colored gravel, 
or “aggregate,” to use the trade name. 
In this way, not only is the desired color 
effect secured and the walls and roofs 
beautified, but a surface finishing is pro- 
vided, which is most enduring. 


Slate “aggregate” is often used and 
there are several companies in the east- 
ern states which make a special business 
of grinding slate and sorting it to the 
desired uniform size. One company pro- 
duces an exclusive permanent green slate 
” much desired for some roof- 
ing purposes. Another company makes 
a specialty of a purple blue slate prod- 
uct. A plant in northern New York by 
careful selection is able to offer a pink 
and a green feldspar “aggregate,” which 
commands very fine prices, because of 
the special color. In Virginia, there is 
a company engaged in making “aggre- 
gate” out of a glassy apple green rock, 
known to the mineralogists as epidote. 
This finds a very wide market on account 
of the peculiar color and color effect. A 
slag pile, long accumulated at one of the 
iron furnaces in Connecticut, provides in 


“aggregate, 


small amounts by careful sorting a green 
and a blue glass, which used as a facing 
certainly gives very showy results. Sevy- 
eral plants are engaged in grinding the 
waste mica product to produce silvery 
white flakes, which are suitable for some 
roofing requirements, and which, when 
applied to bare stucco walls, makes a 
very “Christmasy” effect. All of these 
materials are of good use for the special 
purposes to which they are applied. The 
value of any particular material is, how- 
ever, in its color chiefly, and so as a re- 
sult there are quite a large number of 
secondary industries whose existence is 
based upon the demand for color, under 
the conditions of present day building. 


Kinds of Limestone 
IMESTONE, according to the North 
Carolina Geographical Survey, is classi- 

fied as follows: 





Shell limestone—composed of shells, more 
or less reduced to fragments. 

Fossiliferous limestone—in which fossil 
shells or other animal remains, such as 
bones and sharks’ teeth, are prominent. 

Crystalline limestone—in which the lime 
carbonate has accumulated largely by 
crystal growth around original crystalline 
particles in the shell fragments, or by re- 
crystallization through the action of water 
and pressure. In this variety, the original 
character of the sediment is largely pre- 
served. 

Compact, dense, fine-grained limestone— 
formed of finely ground particles or from 
minute shells consolidated into firm rock. 

Chalk—partly consolidated limestone 
formed essentially of microscopic shells. 

Cherty or flinty limestone — containing 
lumps or short veins or lenses of dense 
silica, known as chert or flint, which result 
from segregation of microscopic shells or 
sponge spicules or silica. 
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ecent Advances in Plaster 
Manutacture 


T A RECENT MEETING of the 

American Chemical Society, Dr. Als- 
berg, head of the United States Bureau 
of Chemistry, Washington, D. C., com- 
plained that there was too much tacit 
agreement at the meetings, too many im- 
portant papers were allowed to pass with- 
out discussion, and pointed to the practice 
of other societies where full and frank 
discussion was the rule. 

No doubt the head of the Bureau of 
Chemistry is in a position to speak with 
authority on this subject, having to pass 
on so many processes—good, bad and in- 
different—that come before a_ trusting 
public. The “fierce light that beats upon 
a throne” can be but a twilight glow to 
that upon the bureau chief charged with 
the enforcement of the “Food and Drugs 
Act.” At any rate the editor of the so- 
cicty’s journal, “Industrial and Engineer- 
ing Chemistry,” entirely agreed with the 
learned doctor that more discussion of 
papers and processes was greatly to be 
desired. 

It is true, old theories—or new ones— 
may be unsound, and demonstrably so, 
but they have a way of surviving; the 
reasonings founded on them may be du- 
bious, yet they often pass current for long 
periods. Struggling industries may be 
handicapped, but it is easy to understand 
why chemists are diffident about criticis- 
ing the ideas presented, for though some 
are quite content to have their work, if 
it is good work, commented on, others 
again rather resent this, and so the chem- 
ist who has something to say, or thinks 
he has, in the way of criticism, decides 
to “let George do it!” While “George,” 
who has his own way to make, has al- 
ready concluded it is none of his business. 


Plastic Gypsum Plaster 

Amongst the recent papers published in 
the society’s journal and not commented 
on was one by Warren Emley describing 
a new form of “plastic gypsum plaster.” 
So far as the present writer is aware there 
has been no published discussion of the 
process, and as it closely concerns both 
the lime and gypsum interests, it was 
thought that a review of the paper, and 
some discussion of its principal features 
might be of interest to the readers of 
Rock Propucts, which, by the way, con- 
tained a reprint of the paper in its issue 
of May 7. 

It is needless to refer to Mr. Emley’s 


‘Plastic Gypsum Finish’’ 





By Thomas W. Cappon 


Consulting Chemist, Denver, Colo. 





good work in lime and gypsum, and in 
the present instance, both those who de- 
veloped the process and the enterprising 
concern which promptly marketed the 
product, are to be congratulated on hav- 
ing given something like a new departure 
in an ancient art. Whether it will come 
up to expectation and “revolutionize” that 
art, as suggested, may perhaps be ques- 
tioned. 

The aim of the present process seems 
to have been the formation of a ready- 
made plaster “finish” entirely without 
lime, which has hitherto been found nec- 
essary to insure the proper degree of 
plasticity and sand carrying power, and 
this plasticity, it is said, has now been 
attained by very fine grinding, under spe- 
cial conditions, as in a closed ball mill. 

This fine grinding was tried, and the re- 
sult seems to have been somewhat of a 
surprise to the operators. “No satisfac- 
tory explanation,” it is said, “has been 
evolved to date, but the fact remains the 
product is plastic.” 

What’s to hinder it? remarked the Irish- 
man of the wonder at Niagara. Such a 
result is, on general principles, rather 
what one would expect; from coarse to 
fine “plaster” there is a steady gain in 
working quality, and it is natural to sup- 
pose the effect would be progressive, 
could be extended, and that such was the 
belief of the experimenters also, prior to 
any experiment, seems clear from the 
following statement: 

“The first thought was that plasticity 
was in some way dependent on the degree 
of fineness, and that fine grinding might 
solve the problem. Fine grinding in it- 
self is not new in the industry, and it 
seems strange that any increase in plas- 
ticity due to it could have passed unob- 
served.” 


Result of Fine Grinding Long Known 

If it is of any interest to note it, I may 
mention that it did not pass unobserved. It 
was noted, and as it seemed to the writer 
at the time, sufficiently commented on, for, 
in an article entitled “Problems of Plaster” 
(Rock Propucts, February 27, 1920), and 
dealing specifically with “fine grinding” and 


its effects, the present writer mentioned 
“better working quality” as one of these 
effects, referring to it as follows: “Gener- 
ally speaking, a finely ground plaster is 
stronger, will carry more sand, and work 
better [in other words be more plastic] than 
a coarsely ground one.” 

Better working quality under the trowel 
and “plastic” quality are, it is hardly nec- 
essary to say, but different words de- 
scribing the same thing. In this connec- 
tion it is interesting to notice that the 
other effects mentioned in the article as 
resulting from fine grinding, as greater 
sand carrying capacity, greater tensile 
strength, as well as high cost of produc- 
tion, appear to have been all confirmed 
by the Washington tests. 

After describing some curious and not 
generally known results that may be got 
by grinding finer after, as compared with 
grinding before calcination, the article 
goes on to point out the scope and limits 
of the process as follows: “But there 
is in practice a limit to the good results 
to be got in this way—a limit beyond 
which it does not pay to grind—as the 
mill’s output is thereby lessened, and the 
cost of production increased.” 


Grinding Beyond Economical Limit 

The investigators came up against this 
difficulty also, are quite frank about it, 
but claim it is more than offset by the 
advantage of having ready-made “Finish” 
to work with. I do not wish to question 
that. In that lies the whole crux of the 
matter, and time and practical experience 
will settle it. But looking back, the pres- 
ent writer has in this connection, recol- 
lections of an engine exhaust pounding 
like a field gun, bearings heating, belts 
slipping on their pulleys, as the Buhrs 
were screwed closer for the finer grades 
of plaster turned out; a state of things 
that sometimes brought about a “crisis” 
between millman and engineer, giving rise 
to fervent anticipations amongst the rest 
of the hands, and yielding in point of gen- 
eral interest only to the late Dempsey- 
Carpentier affair. 

While discussing this question of plas- 
ticity and fineness, of which it is said “no 
satisfactory explanation has been evolved,” 
one feels tempted to speculate on the phys- 
ics and chemistry thereof and explain it as 
mainly due to the superior mobility of fine 
plaster particles over large ones, in a 
liquid medium, enabling them to slide 
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more easily on each other, and spread 
better under the trowel; this seems to be 
the predominant factor, otherwise fine 
grinding would not produce the effects it 
does. While, in its chemical aspects, the 
greater strength, sand carrying power, 
and water absorption of such fine plaster 
seems directly due to the fact that there 
is less inactive material present. In other 
words, more of the brought 
within the sphere of action of the re- 
acting substances (water-plaster). In 
fact the phenomenon 


solid is 


seems to suggest 
something analogous to what is known 
as mass action, in chemistry. 

A more illustration, for the 
lime manufacturer, might be found in the 
case of a lump of underburned quicklime, 
where we have a “core” of unchanged 
carbonate in the 


familiar 


center of a lump of 


highly active chemical substance. Such 
“core” has been out of the sphere of ac- 
tion of the fire, and has remained un- 


changed, useless, inert, and takes no part 
in any subsequent slaking or cementing 
operations. 

To come, however, to other interesting 
It was soon 
observed that another sort of limit had 
been reached in fine grinding, the process 
was carried so far that the remaining half 
molecule of water was ground out of the 
plaster. The fact is significant of the 
amount of grinding required, for this is 
not an easy thing to do. 


features of the recent paper. 


It is not met 
with in industrial practice, for “it is not 
done” though, as Mr. Emley remarks, it 
was known to be possible. Here, how- 
ever, is where the more interesting fea- 
tures of the new process crop out, and 
the “new and useful improvements,” in 
patent office parlance, come in; for it was 
found that such loss and reduction of the 
plaster to soluble anhydrite could be pre- 
vented by grinding in a closed ball mill, 
out of contact with the surrounding air. 


Grinding in a Closed Mill 

What takes place in the humid atmos- 
phere within the mill where the molecules 
are being broken up and re-forming, is 
an interesting subject for speculation were 
there time and space for it, but there is 
not, within the limits of an article neces- 
sarily confined to the practical aspects of 
the question. It is not said that the finely 
ground anhydrite, first met with, was not 
plastic, the probability is, it was, but it is 
well known to be an unstable body, chang- 
ing rapidly in moist air, and so will not 
keep on storing, neither will commercial 
plaster keep well, for as the writer pointed 
out in a previous article, it is a much 
more complex body than is generally sup- 
posed, a complexity not revealed by chem- 
ical analysis alone. 

When, however, the water is not per- 
mitted to escape, the result is—the paper 
says—‘‘a new product.” JI am not sure in 
just what sense the term is used. Nor- 
mal plaster, anyway, is not a new prod- 
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uct, and that such a compound is in ques- 
tion here, the present writer is inclined 
to believe. The fact that it does not alter 
on exposure to the air seems to point to 
that conclusion; that it contains the the- 
oretical 


percentage of water (6.2) is a 


further proof, for that is the composition 
of “normal plaster.” 

If the 
number of practical consequences may be 
drawn from it, which will be hurriedly 
One is that there 
other and cheaper ways of forming “plas- 


above conclusion is correct, a 


glanced at. must be 
tic plaster.” 


Another is that the desirable quality 
alluded to, that of keeping well on stor- 
ing, can be imparted in other and less 
costly ways without the trouble and ex- 
pense of fine grinding. Such grinding has 
in fact nothing to do with it. 


known property of normal plaster, is the 


It is a well- 


result of a definite chemical composition, 
and this last is a function of the tempera- 
ture of calcination, and varies with it. 


Other Ways of Attaining Plasticity 

As regards cheaper methods for plastic 
plaster, it would seem that the production 
of a finely ground normal plaster is the 
objective to be aimed at, no matter how 
this is reached. Then in that case, one of 


the “continuous” mills of modern type 


(those which discharge their product as it 
reaches the required degree of fineness) 
kept cool by suitable means, even if open 
Or, 


by somewhat under-calcining the plaster, 


to the air, should solve the problem. 


so as to allow for the loss by grinding, 
the ultimate object, a normal plaster, or 
with some 
saving of time, and coal bills also—might 
be obtained. Or, a combination of both 
the above methods might be tried. 


as it is called “hemi-hydrate’’- 


A word in conclusion. A neat plaster, 
even when retarded, has a different “set” 
from that of a lime and gypsum plaster 
“finish”; and the wall plastered with it 
will show re-crystallization of the di-hy- 
“set” taking 
place in a different way from that of the 


drate, or and_ hardening, 
old-time lime and plaster finish, whether 
the wall will be better or worse, it is not 
for the writer to say, but there is a dif- 
ference. 

I do not know if the above comments will 
miss the eye of investigators or not—the 
previous article in Rock Propucts appar- 
parently fared but poorly—but, speaking 
for himself, the writer has often come 
upon interesting hints scattered through 
May one not 
say of them, what a well-known writer- 
in a vein of humorous exaggeration—said 


the esteemed back pages. 


of the back pages of his paper? 
“Files—Office Files! 
Oblige me by referring to the Files. 
Every question man can raise, 
Every phrase of every phase 
Of that question is on record in the Files. 
It is good to read a little in the Files.” 
(Kipling. ) 
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Silica Brick in 1920 
HE REFRACTORY SILICA brick in- 
dustry in the United States continued 
These brick are 
used principally in by-product coke ovens 


to make progress in 1920. 


in open-hearth steel furnaces, in copper 
and in the glass 
industry, in which they must withstand high 
temperatures, such as would fuse ordinary 
clay fire brick. They also withstand abra- 
sion well. The output in 1920, as estimated 
by Jefferson Middleton, of the United States 
Geological Survey, Department of the In- 
terior, was 255,000,000 brick, valued at $15,- 
540,000, or $60.94 a thousand, an increase 
of 18 per cent in quantity and 32 per cent 
in value as compared with 1919. The quan- 
tity marketed in 1920 was exceeded by that 
in 1917 and in 1918, when the stress of war 
caused an increase in the production of all 
refractories. The value in 1920 was ex- 
ceeded only by that in 1918. The price per 
thousand in 1920 was the highest recorded. 
The output in 1920 was 46 per cent greater, 
the value 307 per cent greater, and the aver- 
age price per thousand 178 per cent greater 
than in 1913. 


reverberatory furnaces, 


Portland Cement Production 
Increases in July 

ORE CEMENT WAS PRODUCED 

in the United States in July than in 
June, and more cement was shipped than 
produced, figures pre- 
pared under the direction of Ernest F. 
Burchard, of the United States Geological 
Survey. Both production and shipments in 
July exceeded the average for July in the 
last five years. 

The production for the first seven months 
of 1921 is more than 97 per cent of the 
quantity manufactured in the corresponding 
months of 1920 and more than 52 per cent 
of the total production in 1920; the ship- 
ments are more than 96 per cent of those 


was according to 


for the corresponding period of 1920 and 
more than 52 per cent of those for the 
whole year 1920. 

Stocks at the end of July were 
1,470,000 barrels larger than on December 
31, 1920, and a little above the average for 
July in the five preceding years, though 
somewhat less than at the end of June. 

The production of clinker (unground ce- 
ment) during the seven months amounted 
to more than 53,000,000 barrels, and the July 
production exceeded 9,000,000 barrels. July 
stocks of clinker are reported as more than 
4,300,000 barrels. 
Production, Shipments, 


over 


and Stocks of 


Finished Portland Cement in First 
Seven Months of 1921 Siceen 
at end 


Production Shipments of month 


Month (barrels) (barrels) (barrels) 
January 4,098,000 2,539,000 10,300,000 
February _ 4,379,000 3,331,000 11,400,000 
March 6,763,000 6,221,000 12,000,000 
April 8,651,000 7,919,000 12,600,000 
May 9,281,000 9,488,000 12,450,000 
June 9,296,000 10,577,000 11,150,000 
July 9,568,000 10,301,000 10,414,000 

52,036,000 50,376,000 
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Preventing Fuel Waste in 
Rotary Kilns 


Checking Draft in Cement Kilns Adds Capacity and Economy 


HE EXHORBITANT PRICES and 

acute shortage of coal in Central Eu- 
rope have called forth intense research in 
economizing in all fuels, the results of 
which are often applicable in this country, 
though coal prices have not advanced to 
anywhere near the European levels. Peat 
and lignite are being successfully used in 
lime-burning and brick-making and where 
these substitutes for coal can not be utilized 
the utmost economy is necessitated. One 
of the most important coal-saving devices 
is one designed to prevent waste of fuel 
and product in rotary kilns in cement man- 
ufacture, brought out by Dr. Valeur. Carl 
Naske, C.E. in Tonindustrie Zeitung gives 
this description of the process. 

The great advantage which the rotary 
kiln possesses over the older processes, and 
which are too well known to require to 
be enumerated here, are in a measure offset 
by the large coal consumption. Recognition 
of this fact has lead to various improve- 
ments in rotary kilns since their introduc- 
tion, but none that have produced a material 
reduction of coal consumption, so that the 
superiority of the older methods in this re- 
spect still persists. 

As one of the reasons for this condition, 
Dr. Valeur names the fact that rotary kilns 
are operated with an unnecessarily strong 
draft, causing very high temperatures at 
the mouth of the stack and consequent loss 
of heat. By reducing the draft to required 
minimum, he reduces the heat loss and at 
the same time prevents the blowing-out of 
large amounts of dust along with the com- 
bustion gases from kilns and dryers through 
the stacks. The escape of these quantities 
of dust represents not only a considerable 
loss of material and money, but is often 
the cause of costly judicial procedures on 
the part of neighbors of the plant who 
consider themselves injured by the dust 
and in the case of gardening or agricultural 
activities are possibly entitled to damages. 

Dr. Valeur’s process consists in syste- 
matically checking the motion of the com- 
bustion gases evenly throughout the cross- 
section of the kiln. Several iron frames 
covered with steel wire netting serve as 
checks, the distance of the first frame 
from the kiln or dryer, the spacing of 
the frames and the mesh of the steel net- 
ting or screens determined by experiment- 
ing. The screens will, of course, clog in 
time and it is necessary to remove them, 
clean and replace them. This operation 
requires one or two minutes for each frame 
and is therefore negligible. If desired, it 
can be done mechanically, though in most 
cases this is considered superfluous. 


The dust thus retarded by the screens 
collects at points in the flue, is collected by 
a spiral conveyor and is returned by a 
more or less circuitous route to the feed 
end of the kiln. The quantity of dust re- 
gained by Valeur’s method is very con- 
siderable. At Gmunden, where the process 
has been in operation for a number of 
years, the following results were defi- 
nitely determined: Before the installation 
169 kg. of raw material were used to 
produce 100 kg. of clinker: after the in- 
stallation only 154 kg. were required, a 
saving of 8.3 per cent in raw material. 

But this does not by any means exhaust 


the advantages of the process. As al- 
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ready indicated, the systematic checking 
of the draft resulted at Gmunden in a 
lower stack temperature, the reduction in 
this case being from 700 to 600 degrees 
Centigrade. This not only prevents the 
overheating of the raw materials, which, 
in spite of storing in tank, reached the 
mills too hot, but results also in a ma- 
terial saving of fuel. Coal consumption 
before installing the device was 26.44 kg. 
per 100 kg. of clinker, after the installa- 
tion 23.48 kg., a saving of 11 per cent. 
At the same time the capacity of the kiln 
increased about 10 per cent. 

Finally the power consumed in powder- 
ing the raw materials was reduced from 
115 kw.-hrs. per 1,000 kg. of clinker to 106 
kw.-hrs. and kiln repairs from 54 days to 
36 days per annum. 

What these savings expressed in money 
mean today is easily computed and they 
gain in significance when it is remembered 
that the necessary contrivance is so simple 
that it must pay for itself in a very short 
time and can be charged off. 


Progress of Sand-Lime Brick 


Industry Grew in 1920 Notwithstanding Shortage and Inefficiency of 
Labor, Transportation Difficulties and High Cost of Building 


HE SAND-LIME BRICK industry 
'’ made progress in 1920, according to a 
report soon to be issued by the United 
States Geological Survey, Department of 
the Interior, prepared by Jefferson Mid- 
dleton. 


This industry, like other building- 
material industries, was handicapped by 
shortage and inefficiency of labor, trans- 
portation difficulties, and the high cost 
of building. With the resumption of 
building operations the use of this prod- 
uct should increase rapidly, as it seems 
to be firmly established in public favor in 
many localities. Trade in 1920 was gen- 
erally reported good during the first nine 
months of the year but very dull after 
that, due in part no doubt to business and 
in part to seasonal conditions. 


The output in 1920 was 169,761,000 
brick, as compared with 146,947,000 in 
1919, an increase of 16 per cent. The 
value of this output in 1920 was $2,490,283, 
compared with $1,705,163 in 1919, an in- 
crease of 46 per cent. The output in 
1920 was 73 per cent greater than that of 
1918, but 9 per cent less than that of 
1917. The value of the sand-lime brick 
marketed in 1920 reached its maximum 
and was greater than that of 1918 by 182 
per cent, and that of 1917 by 75 per cent. 
As compared with the output in 1913 that 
of 1920 decreased 10 per cent, and the 
value increased 101 per cent. 


Seventeen States reported the produc- 


tion of sand-lime brick in 1920. Michigan, 
as for many years, was the leading State 
in production and value. Its output was 
39,280,000 brick, valued at $640,744, or 23 
per cent of the total output and 26 per 
cent of the total value. These amounts 
represent a decrease of 7 per cent in out- 
put but an increase of 26 per cent in 
value, as compared with those in 1919. 
Minnesota, the second State, reported 
24,891,000 brick, valued at $290,394, or 
15 per cent of the total output and 12 
per cent of the value, an increase of 6 per 
cent in output and of 21 per cent in value. 
Wisconsin ranked third in output and 
fourth in value, Florida fourth in output 
and third in value, and New York fifth 
in output and value. These five States 
reported 64 per cent of the output and 
63 per cent of the value. The other 
States that reported sand-lime brick were 
California, Georgia, Indiana, Louisiana, 
Massachusetts, North Dakota, Ohio, 
Pennsylvania, South Dakota, Texas, 
Washington and the District of Columbia. 

The number of operators who reported 
sales of sand-lime brick in 1920 was 37, 
the smallest number since 1903, except in 
1919, when it was 35. 

Practically all this material, 99 per cent, 
was marketed as common brick, and 1 per 
cent as face brick. The average price per 
thousand for common brick in 1920 was 
$14.61, and for face brick $19.48, as com- 
pared with $11.58 and $13.29, respectively, 
in 1919. 
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Why NOT to Start the Sand and Gravel Business with Limited Capital 


HE GREATEST HANDICAP the commercial 

sand and gravel industry has to overcome is the 
popular idea that these products are ordinary “dirt” 
dug out of the ground and sold at an immense profit. 
It looks so easy to a mere spectator that there may be 
some justification for such a popular misconception. 

However, when a periodical ostensibly designed to 
serve the sand and gravel industry (even though pub- 
lished for free circulation and hence supported entirely 
by advertisers) prints an article on “How to Start the 
Sand and Gravel Business with Limited Capital,” signed 
by one of its associate editors, it would seem that this 
misconception of the real sand and gravel industry is 
going too far—is being capitalized by those who should 
be its friends. 

Rock Propucts would be negligent in its duty if it 
did not immediately lend its assistance to the legitimate 
sand and gravel industry to overcome the misconcep- 
tions, errors and untruths spread broadcast by the ar- 
ticle referred to in the contemporary periodical—even if 
Rock Propucts had not been particularly asked to do 
so by representative men in the industry, as has been 
the case. 

From its very beginning Rock Propucts has fought 
against such misconceptions of the sand, gravel and 
crushed-stone industries. It has used every argument 
and every effort to instill into the minds of every 
reader, producer or non-producer, that the sand and 
gravel business is a real business—a real industry— 
and entitled to all the rights, perogatives and dignity 
of a real industry. During those years Rock PRopwucTs 
can say, with all due modesty but with honest pride, 
that it was an important factor in organizing the 
national and many local associations in this industry. 

There is no more important service that these asso- 
ciations have done and are doing for the industry than 
giving the industry the dignity of a real business— 
and progress along these lines has been rapid and grat- 
ifying. There is no longer any excuse for a reputable 
business man entering the sand and gravel business 
with his eyes shut. And his eyes are shut and blind- 
folded if he enters the business “with limited capital” 
and if he believes the statement made in the contem- 
porary’s article referred to that: “By following the 
suggestions made, it is possible to install plants in pits 
and banks, where the materials will be worked out in a 
couple of years, and yet make large profits.” 

The truth of the matter is, as any business man of 
sense can see, that the sand and gravel business under 
average conditions is the riskiest kind of a mining 
venture. It depends for its very existence on hazards 


of all kinds. In the first place, it depends on construc- 
tion, which itself is the most fluctuating of any of the 
great industries. It is subject to local building booms 
It is subject to the whims and off- 
hand decisions of a very few customers—perhaps not 
more than a dozen or score of contractors. It is subject 
to the worst kind of competition from inexperienced 
and ignorant producers who do not know their real 
costs. It is subject to all kinds of transportation 
hazards from the fact that it is the cheapest low grade 
commodity and therefore suffers most from freight rate 
increases, car shortages, etc. 


and depressions. 


There is usually such a 
narrow margin of profit per unit of material that it is 
about an even chance whether the yearly balance be 
on one side or the other of the ledger as a result of 
any one or more of the unforeseen difficulties mentioned. 

The idea that a man can build and equip a plant 
largely on the credit extended him by the machinery 
people of whom he makes his purchases is absurd. 
No reputable machinery concern makes a business of 
Likewise a statement that 
the same machines can be used for stripping, excavat- 


financing such enterprises. 


ing, transporting and elevating the material is absurd, 
while the suggestion that the same equipment can be 
used “to store the products and when needed rehandle 
it from stock piles” is actually ludicrous—and pitiable 
—to the experienced producer. (The drag-line, which 
is evidently in mind, while it is very useful, certainly 
falls far short of being such an all-around, universal 
sand and gravel money maker. How simple would 
the sand and gravel industry be if only such things 
were true!) 

To the gravel or crushed-stone man it hardly needs 
to be repeated that plant storage of these materials is 
only feasible in special instances and that average re- 
handling costs ordinarily exceed the margin of profit. 
Not to Discourage But to Enlighten 

The foregoing is not written to discourage the pros- 
pective producer. It is only meant to enlighten him. 
If there is a real opportunity for him Rock PRopucts 
would be the last one to discourage him from taking 
advantage of it. Neither would any reputable pro- 
ducer discourage him. Our prosperity and the pros- 
perity of the industry we attempt to serve depends on 
the growth and expansion of the industry. He would 
indeed be a short-sighted producer who would discour- 
age another man from entering the field, if there was 
a chance for both to live and prosper, for if any pro- 
ducer is unable to supply the demand at fair prices he 
is encouraging the use of substitute or inferior mate- 
rials and thus injuring the whole industry, of which he 

















September 10, 1921 


must ever be an integral part. Sand, gravel and 
crushed stone producers are banded together in asso- 
ciations, not to curtail production and discourage com- 
petition, but to increase the uses of, the demand for, 
and therefore the production of their product, and to 
encourage fair competition. 

Therefore the prospective producer would do well 
to seek the friendship and counsel of the men already 
in the business, either at home or elsewhere. For if such 
prospective producers have any business brains at all 
they will seek to know as much as they can about this 
business, or any business, before embarking in it. The 
place to get this information is not from machinery 
peddlers, nor from a contractor who may want to buy 
1,000 or 50,000 yds. at the lowest possible price. The 
proper place to get that information is from reputable 
producers, or through the columns of a reputable trade 
journal of these industries. 


There Are Real Opportunities! 


The prime essential to success in the sand and gravel 
business, as in any other business, is the ability to sell 
the stuff you produce. That means you must have a 
market and not merely an order or two. If the market 
is already being served in some fashion it means a 
keen analysis to see what advantages you may have 
in the market that the other fellow can not have. That 
may mean proximity, superior material, more econom- 
ical operation, business connections, or superior sales- 
manship—but it must mean one or more of these. 

In regard to proximity to the market, the matter of 
freight rates is by no means settled. Undoubtedly ad- 
justments will be made in the near future that will 
offset any great advantage on this score, at least in 
many instances. The railways’ own interests alone 
dictate such an eventual readjustment. On the matter 
of superior material, the prospective advantage would 
be a good one, for the tendency is constantly toward 
the use of higher grade materials. But to produce a 
better material means adequate equipment and an in- 
vestment in probably no case of less than $25,000 and 
in many cases nearer $100,000. And it means an expert 
knowledge of the business that cannot be acquired by 
observing someone else’s operations. 

Many existing plants represent an investment of 
from $250,000 to $500,000. Obviously this amount of 
capital would not be tied up in sand and gravel plants 
by experienced producers, if the production of commer- 
cial sand and gravel was such a simple process that 
any man with one machine and a few dollars could 
accomplish it. Like any other raw-material producing 
industry the big profits, if there are any, come from a 
small differential on large production and not from 
large differentials on small production. It should go 
without saying that other things being equal costs of 
production decrease as the amount of production in- 
creases. 


As to economical operation and business connections, 
it need hardly be said that the established producer, 
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if there is one, would most certainly have the advantage 
under ordinary circumstances. The one item left is 
salesmanship, and it is a mighty good one. But before 
entering the sand and gravel business on this advantage 
alone, it might be well first to see if a more profitable 
connection can’t be made with a going concern. 

In conclusion it might be recalled that the sand, 
gravel and crushed stone industry has attracted about 
as many inexperienced “suckers” as the oil game. 
Only in the case of the sand, gravel and stone industry 
the investors have not only lost their money but often 
a number of years of their time and maybe ultimately 
their self-respect. 

If you are a genuine fighter, with a fair-sized wad of 
real money to fall back on, and plenty of moral “sand” 
as well as a sand pit, if you are willing to put your 
shoulder to the wheel and help make the sand and 
gravel business a real business, if you are willing to 
get out a quality product and stand back of it, as any 
reputable manufacturer will stand back of his product. 
if you feel that your business will be a real service to 
your community—the sand and gravel industry needs 
you, will welcome you and extend the right hand of 
fellowship to you; and we will all hope you prosper as 
one having those qualities deserves to prosper. 


Probably the average industrial chemist has scant 
respect for the lime industry. He has not been very 


well acquainted with it. Consequently 


The Lime a perusal of the pages of this issue of 
Industry Rock Propucts ought to be interesting 


to him, and, we believe, ought to con- 
vince him that here is a long-neglected branch of his 
own industry that has been woefully side-tracked. 

Not only is lime capable of much greater use in the 
chemical industries, with mutual profit to the user and 
the producer, but the industrial chemist may well spend 
some of his time and effort in aiding the solution of 
many problems in lime manufacture. 

Simple as the operation may appear, a little study 
will show it is not at all simple if a lime of particular 
quality or property is desired. While heat is the prime 
essential in converting calcium carbonate to calcium 
oxide, don’t let it be overlooked that there are 47 varie- 
ties more or less of heat. 

For example, it is very unlikely that incandescent 
calcium carbonate would react the same in an atmos- 
phere of hydrogen, as in an atmosphere of carbon 
dioxide, or in an atmosphere of gaseous sulphur, chlo- 
rine or some other chemical reagent. These and many 
more elements and chemical compounds are present in 
the limestone, or in the fuel. Which ones accelerate 
and which ones retard the calcination of the stone? 
Why does the introduction of steam, or possibly some 
other gas like carbon monoxide appear to aid calcina- 
tion? These are only a few problems the lime manu- 
facturer faces, and which await solution by industrial 
chemists. 
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Standard Cement vs. Super Cement 


German Manufacturers in Controversy 


HEATED discussion of cement stand- 

ards and possible improvements in the 
manufacture of cement for special purposes 
is being carried on in trade papers of Ger- 
many, which in view of a possible invasion 
of our Eastern States by German products 
in the field and from the similarity of the 
situation in this country, deserves more than 
passing notice. From all indications stand- 
ardizing in Germany will not prevent im- 
provement or the possibility of offering a 
superior article in international trade. The 
chief engineer of one of the national rail- 
roads has this to say on the matter: “The 
case of cement is unparalleled in our entire 
industrial life, where in spite of huge 
differences in quality, and in technical and 
economical uses, actually present, the entire 
products of an important branch of in- 
dustry, are held at the same price level, and 
users are given no opportunity to give 
preference to goods of greater value. This 
condition was justifiable in the early de- 
velopment of the industry, but must 
eventually work out to the detriment of the 
producers themselves.” 

Before the war it sufficed to threaten the 
erection of a new mill to extort large sums 
from the existing establishments, a condi- 
tion which would not have been possible 
if the newcomer had had to contend with 
superior products. The industry, too, could 
have opened even more fields by introduc- 
ing special cements of high value, than the 
activities of users have made possible as it 
is. The lack of better cement must be con- 
sidered a great misfortune for our rapidly 
progressing concrete industry. Only those 
familiar with the marvelous creations and 
successes of the concrete engineers, can 
imagine what these specialists could have 
accomplished if they had been supported by 
the cement producers, let us say as the 
builders of automobiles, ships and aero- 
planes were helped by the steel industry. 
The concrete engineer was handicapped by 
the quality of his materials. Problems still 
awaiting his solution can hardly be solved 
with cement that attains only standard 
hardness. It is for this reason that con- 
crete ship building and concrete railroad 
cars, in spite of intense research, are still in 
their infancy. Months of experimenting 
were required to produce bridge blocks 
where a compressive strength of 400 kilo- 
grams per square centimeter was required, 
a strength that can be attained with special 
cement in possibly an eight-day test. 

Not only in such technical problems but 
in the economical employment of concrete, 
standard cement has prescribed severe 
limits ; the enormous cost of forms and sup- 
ports when pillars, beams and floors can 
not be loaded until six or eight weeks after 


casting. How important it is for the cement 
products worker to be able to remove his 
tile, blocks, brick, etc., from the boards 
within a day, is apparent from the interest 
shown in the American process of steam 
hardening of these products. And even in 
this process the consumption of coal, labor 
and the cost of installation are to be con- 
sidered. Such products made with a spe- 
cial cement attain in two days a firmness 
reached only after a month if standard 
cement is used. Special cement, further- 
more shows compressive strength in one 
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week that is reached by standard cement 
products only after months and years and 
all of this without steaming or any special 
admixtures in the mortar. 

In spite of abundant evidence that quick 
setting and special strength cements are 
indispensable to further progress in con- 
crete engineering, the contrary is claimed 
by the cement producers. It is admitted 
that superior cement can be produced only 
by special efforts and that not all mills 
can greatly exceed the present standards 
but there is no doubt that if the leaders in 
cement production can be made to realize 
the necessity of special products and if the 
task is attacked with a will, users can be 
assured a dependable supply of superior 
cements. (From  Tonindustrie-Zeitung, 
Berlin.) 


Talc and Soapstone in 1920 


Production in 1920 Exceeded That of Any Previous Year 


LTHOUGH TALC IS A MINERAL 

that is most widely known in the 
form of talcum powder, it is extensively 
used in all industries. The pure mineral 
is known as tale and the massive rock 
that contains it is known as soapstone. 
Nine-tenths of the talc and soapstone 
mined is ground and used as a filler in 
paper and in rubber, as foundry facing, 
and in many other ways. 

The United States is by far the great- 
est producer of talc and soapstone, and 
it consumes even more than it produces. 
In 1919 it produced 68 per cent of the 
world’s supply and consumed 79 per cent. 

The production of talc and soapstone 
in 1920 exceeded that in any previous 
year both in quantity and in value, ac- 
cording to Edward Sampson, of the 
United States Geological Survey, De- 
partment of the Interior. The sales in 
1920 amounted to 224,290 short tons, 
valued at $3,090,265, an increase in 1920 
over 1919 of 21 per cent in quantity and 
31 per cent in value. The quantity ex- 
ceeded by 2 per cent that of 1917, the 
previous record-quantity year, and the 
value exceeded by 15 per cent that of 
1918, the previous record-value year. 

The quantity of tale reported to the 
Geological Survey as ground was 178,505 
tons, valued at $2,142,894, or 18 per cent 
more than in 1910. The value of the 
ground talc was the highest on record, 
exceeding that for 1919 by 34 per cent 
and that for 1918, the previous record- 
value year, by 15 per cent. The aver- 
age price of ground talc in 1920 was the 
highest on record, namely, $12 per short 
ton, which may be compared with $10.55 
in 1918 and 1919 and $8.42 in 1913. 

The manufactured soapstone sold 


amounted to 19,707 tons, valued at $709,- 
400, not the highest annual output re- 


corded, but the highest annual value. 


Production by States 


Vermont led the other states in pro- 
duction, with 86,489 short tons, or 39 per 
cent of the total quantity, valued at $816,- 
794. New York led in the value of talc 
produced, but was second in quantity, 
with 30 per cent of the total, 68,168 tons, 
valued at $977,228. Virginia ranked third 
with 10 per cent of the total quantity, 
21,715 tons, valued at $729,767. The prod- 
uct of Virginia was mainly manufactured 
soapstone, hence the large value. Mary- 
land, with 18,027 tons, valued at $72,764, 
produced 8 per cent of the total quantity. 
A large part of her output was marketed 
in the crude state. California produced 
6 per cent of the total quantity, her out- 
put being 13,199 tons, valued at $232,182, 
an increase over 1919 of 34 per cent in 
quantity and 57 per cent in value. The 
California talc is of very high grade and 
brings a correspondingly high price. The 
Pennsylvania-New Jersey talc region pro- 
duced 5 per cent of the total quantity, or 
11,183 tons, valued at 121,302; North 
Carolina produced 1 per cent of the to- 
tal, 2,267 tons, valued at $75,474; and 
the other producing states, Georgia and 
Massachusetts, produced together 3,242 
tons, valued at $64,754. 


Another Use for Whitewash 
O CLOSE to the melting point is the 
asphalt waterproofing coat on the top 

and side walls of the Galveston causeway 
that a coat of whitewash has been applied 
to prevent the paint coat from running. 
The explanation for this is that white 
absorbs less heat rays than black, and 
further that the difference was enough to 
prevent the melting of the asphalt.—“En- 
gineering News-Record.” 
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Illinois Lets Contracts for 51 

Miles of Concrete Roads 

ONTRACTS for approximately fifty- 

one miles of cement roads were 
awarded on Aug. 30 by Gov. Small of 
Illinois at a cost of $1,474,494, or an av- 
erage of $28,957 per mile. Had these 
contracts been let last spring when he 
refused to pay $40,000 per mile, the roads 
would have cost the state more than $2,- 
000,000, the governor said. 

The contracts were awarded on bids 
received Aug. 23. At that time bids were 
also opened for an additional 87 miles of 
paving contracts, which are still being in- 
vestigated. (Some 35 miles of these were 
let Sept. 8.) 


Construction Increasing in 
New York 
LL BOROUGHS in Greater New 


York are recording increases in con- 
struction work. Bronx Borough during 
the past fortnight has established a new 
record for volume of plans filed, and 
Brooklyn is keeping well ahead with its 
speculative building program. Multi- 
family apartments and smaller dwellings 
are absorbing large amounts of material 
and calls upon the different material 
yards continue good for this class of 
work. Industrial operations are slow, 
with signs of awakening now taking 
place in the Long Island districts. Lead- 
ing material men voice the opinion that 
active fall building will prevail in this 
district, and present indications well bear 
out the statement. 

While there is nothing of much mo- 
ment to record with respect to the local 
material markets, the sentiment has 
changed considerably during the past 
month and there is now a firm tone in 
the different branches of the trade. Prac- 
tically all materials are in fairly active 
call, with certain basic products, as ce- 
ment, lime, plaster, etc., taking the lead 
in point of sales. Prices are strong at 
present levels and there is no indication 
of recession in any important commodity. 
It is likely that existing figures will main- 
tain throughout the fall and winter. 

The building-stone market is enjoying 
a little better trade in this section and, 
following the recent decline in prices, the 
material is holding well at new quota- 
tions. Limestone is being used for a 
number of important projects in this sec- 
tion and the wholesale end of the business 
is reflecting this activity. Bluestone and 
granite are also in fair call. 


New District of Lime Associa- 
tion Organized 

HE NATIONAL LIME ASSOCIA- 

TION now has another district office 
in full swing. This is at Oshkosh, Wis., 
the headquarters of Districts 6, 8 and 9— 
the states of Michigan, Wisconsin, Min- 
nesota and the Northwest. Harvey S. 
Owen is the Director of the new organi- 
zation. 

Mr. Owen was formerly Western Dis- 
trict Engineer of the Lime Association. In 
1919 he resigned to become chief engineer 
of the Glencoe Lime and Cement Co., St. 
Louis, Mo. Before his entrance into the 
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lime industry he was a construction engi- 
neer with the city of St. Louis, so his 
experience includes all phases of lime— 
use, promotion and manufacture. 

The new bureau will pay particular at- 
tention to the development of the lime 
plaster and mortar industry. 

The directors of the new lime bureau 
are George Nicholson, Jr., president of 
the White Marble Lime Co., Manistique, 
Mich.; Morgan Curtis, president of the 
Superior Lime Co., Petoskey, Mich.; 
R. C. Brown, vice-president of the West- 
ern Lime and Cement Co., Oshkosh, 
Wis.; W. A. Titus, president of the 
Standard Lime and Stone Co., Fond du 
Lac, Wis.; B. F. Pay, of Fowler and Pay, 
Mankato, Minn.; and Henry La Liberte, 


vice-president and general manager of the 
Cutler-Magner Co., Duluth, Minn. 


Prominent Lime Men Visit 
Rockland Plant 


HARLES WARNER, president of 

the Charles Warner Co., Wilmington, 
Del., president of the National Lime As- 
sociation; C. W. S. Cobb, president of the 
Glencoe Lime and Cement Co., St. Louis, 
Mo.; William E. Carson, president of the 
Riverton Lime Co., Riverton, Va., for 
many years president of the National 
Lime Association; J. King McLanahan, 
Jr., secretary and treasurer of the Amer- 
ican Lime and Stone Co., Hollidaysburg, 
Pa.; and Bernard L. McNulty, general 
manager of the Mitchell Lime Co., Chi- 
cago, Ill, were visitors at Rockland, 
Maine, on August 27, 28 and 29. 


The new Mount kiln plant of the 
Rockland - Rockport Lime Corporation, 
which they inspected, is practically com- 
pleted, but had not operated up to the 
time of this visit. (This plant was de- 
scribed in detail in the July 2 issue of 
Rock Propucts.) 

Col. Cobb is a native of Rockland, 
where his brother, a prominent lawyer 
and ex-governor of the state, still lives. 
George B. Wood, president of the Rock- 
land-Rockport Lime Corporation, also 
acted as host; and a royal good time is 
reported. 


Indicted Kansas Cement Firms 
Ask Change of Venue 
MOTION WAS FILED in the Reno 


County Court by the attorneys of 
the Monarch Cement Co., Great Western 
Portland Cement Co., Fredonia Cement 
Co., the Bonner Springs Cement Co., and 
the Lehigh Portland Cement Co., which 
firms were indicted by the Reno County 
grand jury last month, asking for a 
change of venue. The Ash Grove Lime 
and Portland Cement Co. was not in- 
cluded in the petition. 


The motion charges the Reno County 
grand jury was illegal because it was 
hand picked by District Judge Fairchild, 
that the judge in drawing the jury used 
“arbitrary and illegal” means to get men 
of his own choosing on the jury and that 
he “did not intend that at least eleven 
lawfully drawn men should be permitted 
to serve.” 
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Massachusetts City Will Truck 


All Its Stone 

HE STREET DEPARTMENT of 

Haverhill, Mass., has made a change 
in the method of transportation of crushed 
stone into the city for street work, aban- 
doning the railroad and using trucks. It 
is said that by changing from the railway 
to over-the-road auto transportation a 
saving of about $62.50 per day will be 
made to the city. On a 30-day job this 
will save the interest on a bond issue. 

Not only is the new method less ex- 
pensive, but it will be more satisfactory, 
Alderman Martin 
local newspaper. 


said, according to a 
There are frequent de- 
lays in having the stone come by rail- 
road, the street work being held up at 
times when of stone fail to arrive 
and then several cars coming together. 
By the new system there will be a steady 
arrival of stone and the street work can 
progress steadily. 

Alderman Martin says that he will save 
40 cents per ton in transportation charges 
on the 2%4-in. stone, 60 cents per ton on 
¥%-in. stone and 50 cents per ton on dust. 
(This is about a 20-mile haul.) 

The stone comes from quarries in Pea- 
body and Alderman Martin has mapped 
out the roads for the trucks to travel so 
that they will not come over Haverhill 
roads. The trucks will arrive by way of 
Methuen, reaching the 
work at Broadway by that route and the 
stone will be delivered on the job. The 
deliveries will amount to 125 tons a day. 

[Alderman Martin thrift and 
foresight in routing the trucks over the 
roads of adjoining towns instead of his 
own.—Editor. ] 


cars 


Lawrence and 


shows 


Disorder Marks Reopening of 


Fort Dodge Gypsum Mill 

ARRANTS charging 10 men with as- 

sault with intent to commit murder 
were sworn out in Fort Dodge, Iowa, 
following disturbances attending the re- 
opening of the American Cement Plaster 
Co. plant on August 16. Three street cars 
carrying employes to the plant 
stopped and men taken from them. 

The American Cement Plaster plant is 

the first of Fort Dodge’s six gypsum mills 
to reopen since July 1, when all of the 
companies announced they were going on 
an open shop basis. The union men em- 
ployed at the plants quit work with the 
announcement. The American Cement 
Plaster Co. reopened on an open shop 
basis. Other mills are expected to re- 
open on a similar basis. 


were 


Conditions in Lehigh Valley 
Cement District 
RODUCTION of cement in the Lehigh 


Valley district of Pennsylvania con- 


tinues at a good point. Practically all of 
the mills are in operation and daily ship- 
In the 
Coplay section, the average is now from 


ments are reaching a normal aspect. 
150 to 165 carloads per day. Large dis- 
tribution is being made in the eastern dis- 
tricts, bulk of 


from the numerous road-building opera- 


with consumption coming 


tions in’ Pennsylvania, New Jersey and 
New York. 
The United States attorney’s office is 


growing to be rather a common byword in 


these parts, for the filing of the recent 


supplementary indictment against nineteen 
different cement companies and a number 
of officers in each shows that the center of 
attack in the alleged violation of the Sher- 
man anti-trust laws is on the 
While the matter is con- 


cern, it is not having any noticeable effect 


eastern pro- 
ducers. one of 
on plant operation and all companies, from 
the largest to the smallest, are giving re- 
quired production the right of way. 

The Coplay Cement Company is develop- 
test with the Pennsylvania 
Power & Light Company with regard to 
prevailing rate for power at its mills. A 
suit in equity has been filed by the cement 
company against the utility, asking for an 
injunction to restrain the power company 


ing. a case 


from refusing service should the mill re- 
fuse to pay 
asked. 


power company to accept the rates in force 


the increased charges now 
The court is requested to order the 


prior to the filing of a schedule for in- 
with the Public Service 
The state law gives public 
companies the right to 
and the consumer cannot 


creased charges 
Commission. 
service establish 
rates obtain a 
judicial determination of the reasonableness 
of the rate until it has been investigated 
In the 


case at issue, it is contended that the rate 


by the Public Service Commission. 


asked for power service at the cement mills 
is highly excessive. 


Death of Daniel Baker 
HE LIME INDUSTRY lost in 
the recent death of Daniel Baker, 
president of the Standard Lime and Stone 
Co., Baltimore, Md., one of its oldest and 
most substantial members. 
Mr. Baker came of a _ distinguished 
family of business men, who had been in 


has 


the lime-manufacturing industry for many 
years and he leaves sons to carry on his 


work who have been educated in the lime 
industry from boyhood. 

Mr. Baker’s plants are at Bidwell, Pa; 
Havre de Grace and Dickerson, Md.; 
Martinsburg, Millville, Kearneysville and 
Keyser, W. Va.; Strasburg, Va., and 
Woodville, Ohio. The recently completed 
plant at Millville, near Harper’s Ferry, 
is a rotary kiln plant and reputed to be 
one of the most modern and up-to-date in 
the industry. 


International Cement Corp. In- 
come Nets $1.29 Share 


OR the quarter ended June 30 the In- 

ternational Cement Corp. reported a 
net income, after charges and taxes, of 
$348,168, $1.29 a 
earned on the 268,429 shares of capital 
stock of no par value, compared with 
$499,656, or $1.86 a share, earned in the 
preceding quarter, and $547,591, or $2.09 


equivalent to share 


a share, earned in the corresponding 
period of the preceding year. 

Sales totaled $2,738,988, against $2,297,- 
568 in 1920. Manufacturing profit netted 
$625,877, compared with $665,800. For 
the six months ended June 30 net income 
amounted to $847,874, equivalent to $3.15 
a share earned on the stock. 

At the same time comes the announce- 
ment that Hayden, Stone & Co., brokers 
of New York City, are offering $1,500,000 
five-year 8 per cent convertible gold notes 


of the International Cement Corp. The 
corporation, through its subsidiaries, 
manufactures portland cement in New 


York, Texas, Cuba, Argentina and Uru- 
guay, its six plants having a total annual 
production capacity of 4,500,000 
barrels. Net quick assets are approxi- 
mately 174 per cent, and net tangible as- 
sets approximately 923 per cent of this 


over 


issue. 

Earnings of the six plants for 1920, 
after interest, depreciation and Federal 
taxes were about 16 times, and for the 
first six months of 1921 about 14 times 
the interest on this issue. A_ sinking 
fund equal to about 10 per cent annually 
of the notes outstanding has been pro- 
vided beginning June 1, 1922. 

The notes are convertible into common 
stock of the corporation at $33% per 
share. This stock, on which a $2.50 per 
share dividend is now annually paid, is 
listed on the New York and Boston Stock 
Exchanges and is now earning over $5 
per share annually. The notes are be- 
ing offered at 99 and interest yielding 
8.25 per cent. 








In- 


[n- 
ed a 
5 “OF 
hare 
pital 
with 

the 
32.09 
ding 
207,- 
‘tted 

For 
ome 


33.15 


nce- 
kers 
),000 
otes 
The 
ries, 
New 
Jru- 
nual 
),000 
‘OXi- 
, as- 
this 


920, 
leral 

the 
mes 
king 
rally 
pro- 


non 
per 
per 
l, is 
tock 
- $5 
be- 
ding 





September 10, 1921 


Rock Products 


57 


UUMIPLLLLLILLL SALES LLL ALL LL TLL LLL LL LALLA LLL LL LL LLL L LLL SILL LL LLL LL ELLLLLLLLL LLL LLL LL LLL LLLLLL LLL LLTLLLTLPLLLLLLLLLPLLLLLLLL LLY KLM ALLL 


Accident Prevention 


WHILE LLL LLL LLL LLL LLL LL LLL LLL LLL LLL LLL LLL LLL LLL LLL LLL LLL LLL LLL LLL LLL LLL LLL LLL LLL LLL LLL LLL LLL LLL LL 


Fire Extinguishment 
Prepared by the Engineering Department of the 
National Safety Council 

RACTICALLY EVERY FIRE can 

be extinguished within the first five 
minutes if proper equipment is brought 
into use by men who know how to use it. 
Successful extinguishment of fires does 
not, in general, require elaborate, expen- 
sive equipment; the essentials are the 
right kind of equipment (suited to the 
existing hazards), kept in good condition, 
in the right place, with men who know 
how to use it, and that it be brought into 
use immediately after the fire starts. 

No matter how well equipped a plant 

with fire-fighting apparatus, nor how 
well trained the men may be to handle 
this apparatus, it is of the utmost im- 
portance that the public fire department 
he notified immediately when fire is dis- 
covered, in addition to the efforts with 
private equipment. When men_ rely 
wholly upon their own ability to extin- 
suish small fires, serious losses often re- 
sult which could have been prevented had 
the public fire department been notified. 


Hose 

It is almost impossible to tell good 
from bad rubber-lined hose when it is 
new, either from its appearance or by 
putting it under pressure. It is recom- 
mended therefore that hose bearing the 
label of approval of Underwriters’ Labo- 
ratories be purchased. 

The high cost of good hose and the 
importance of its being in good condition 
at all times demand that it be given the 
best of care. Hose should not be kept 
in a pump house, boiler house, or other 
warm place, as rubber quickly deterior- 
ates under such conditions. Where hose 
is folded on shelves or racks it should be 
changed from time to time with bends 
at different points to prevent cracking. 


Water Pails 

Cone or round bottom pails are pre- 
ferred by many, as they are less likely 
to be used for other purposes. The flat- 
hottom pail (bucket) of about three gal- 
lons’ capacity is, however, recommended, 
for if an employe carries two pails to a 
fire he may set one down while he emp- 
ties the other. Fire pails, water barrels, 
ind water casks should be painted red 
with the word “Fire” in white letters on 
them. Their use for purposes other than 
fire-fighting should be strictly prohibited. 


Soda-Acid Extinguishers 
The soda-acid extinguisher in common 
ise employs a solution of about a pound 


and a half of bicarbonate of soda to two 
and a half gallons of water, with an inner 
container of approximately four ounces of 
sulphuric acid. These are made in the 
“loose stopple” and the “break bottle” 
types. The latter are especially adapted 
for railroad and boat service where the 
swaying and rocking would splash the 
acid over into the soda solution, thus 
rendering it useless. 3y inverting the 
extinguisher or breaking the bottle the 
acid is emptied into the soda solution, 
forming a gas, the expansion of which 





Coming 
THE 1922 SAFETY CALENDAR 


More “pep” — more humor — more 
punch than ever before! 


The drawings left the office for 
the engraver several days ago, and 
the staff is laughing yet. 

But the pictures have their se- 
rious side, too. They teach a Safety 
lesson, and they drive that lesson 
home with an appeal that reaches 
everyone —executives, workers, 
mothers and children. 

Three pictures on each page— 
twelve pages. 

Here is a bulletin board for the 
homes of your workers, automatic- 
ally changed every month at a 
microscopic cost per day per home. 


Send for a sample sheet. 


NATIONAL SAFETY COUNCIL 
Co-operative Non-Commercial 


168 N. Michigan Ave., Chicago 











forces out the solution under considerable 
pressure. 

These extinguishers are valuable in 
free-burning fires where there is much 
draught. They are also of value in fight- 
ing fire on ceilings or between walls where 
it cannot be reached by fire pails. Sizes 
larger than two and one-half gallons’ ca- 
pacity are not recommended because of 
the inconvenience in handling. 

Soda-acid extinguishers must be pro- 
tected against freezing and for this rea- 
son are of little value in locations where 
protracted cold spells prevail unless they 
are kept heated. Cabinets (felt or as- 
bestos lined) containing a small electric 
light beneath the extinguisher, will be 
adequate protection against the cold. A 
red glass in door of cabinet, through 
which light may be seen, will serve to 
mark the location of the extinguisher box 








Calcium chloride cannot be used in the 
soda-acid extinguisher, as it reacts with 
the soda. The use of salt is not advisable 
because a cold extinguisher of this type 
does not operate efficiently, and also be- 
cause the salt will crystallize on the sides 
and may corrode the extinguisher. These 
crystals are apt to clog the outlet, thus 
causing the weakened tank to explode 
when used. The soda solution also may 
form crystals on the inside wall of the 
extinguishers and for this reason they 
should be examined occasionally. 

The acid in the extinguisher constantly 
absorbs water and, in time, enough water 
may be absorbed to cause the acid bottle 
to run over, and acid dropping into the 
tank will eat into the side of tank around 
water line. It is advisable, then, that new 
acid be placed in the bottle once each 
year when extinguisher is recharged. 

Soda-acid extinguishers should be re- 
charged at least once a year. They should 
be emptied by inverting and playing 
through the hose as if on a fire, to insure 
the operation of the extinguisher and also 
to give employes an opportunity to see 
how they are operated. Before recharg- 
ing, the hose and the extinguisher tank 
should be thoroughly washed. 

(To be continued) 





Accidents in Sandstone 


Quarries 

hg RIES PRODUCING sandstone 

and bluestone throughout the country 
employed 4,466 men in 1920, according to 
reports from the operating companies re- 
ceived by the United States Bureau of 
Mines. The number of workers repre- 
sents an increase of 836, or 23 per cent, 
over the previous year. 

Accidents caused the death of two men 
and the injury of 356. Both of the fatal 
accidents and 281 of the injuries occurred 
in the pits proper, while 75 injuries oc- 
curred at the outside works. Of the acci- 
dents in the pits, 38 were caused by han- 
dling rock at face of quarry, 36 each by 
falls or slides of rock or overburden and 
by flying objects, 35 by haulage accidents, 
19 by timber or hand tools, and 15 by 
machinery. At the outside works 21 per- 
sons were injured by machinery, 14 by 
flying objects, 9 by falling objects, and 
6 each by haulage accidents, hand tools, 
and falls of persons. Based upon the 
number of men employed and the number 
of days each man worked, the accident 
rates for 1920 were 0.56 killed and 100.54 
injured per thousand employees, as com- 
pared with 0.76 killed and 131.96 injured 
in 1919. 
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The Superheater Applied to 
Light Locomotives* 


MALL LOCOMOTIVES, as referred 

to in this article, include those of 30 
tons weight or under, operating on all 
gauges of track, and are those ordinarily 
used in all classes of service, such as 
quarrying operations where heavy grades 
frequently prevail. 

The operation of this class of locomo- 
tive differs in one important respect from 
locomotives used in railway service, in 
that these small locomotives are not op- 
erated for revenue, whereas railway loco- 
chargeable 


operation costs are 


directly to freight and passenger transpor- 


motive 
tation. Small locomotives are a necessity 
for the service in which they are used, but 
their costs of maintenance and operation, 
which cannot be offset by revenue, must 
be charged as an expense and included 
in the overhead of the industry or service 
in which With 
charges already high, it is more important 


they are used. fixed 
today than ever before to give thought 
and study to ways and means to reduce 


operating expenses. 


All Modern Locomotives Employ 
Superheated Steam 


One practical way to reduce the operat- 
ing costs of small locomotives is to equip 
them with steam superheaters, whereby 
the full benefits derived from the use of 
superheated steam are obtained. Every 
advantage of superheated steam reflects 
tangible savings in the cost of small loco- 
motive operation. Superheated steam is 
used today in 40,000 locomotives of all 
sizes and types; all new power is super- 
heated and the small percentage left of 
locomotives is fast 
being modernized by converting them to 
steam by the 
application of superheaters. That the 
railroads, whose locomotives operate for 
revenue, have practically standardized on 
superheat is an indication of what super- 
heated steam has accomplished in railway 
To owners and oper- 


the saturated steam 


operate on superheated 


locomotive service. 
ators of small locomotives, therefore, the 
subject of superheated steam becomes a 
most timely one to consider. 

The properties of superheated steam 
which make for greater economy in small 
locomotive operation will be better appre- 
ciated by a brief explanation of the differ- 
ence between saturated and superheated 
steam. 


*Reprinted from the “American Lumberman,” 
July 23, 1921. 


Boiler Pressure Determines Tem- 
perature of Saturated Steam 
Saturated steam has the same tempera- 


ture and pressure as the water from 


which it is evaporated and with which it 
is in contact in the locomotive boiler. 
For each pressure the steam has a defin- 
At 170 pounds 


for example, the steam 


ite, constant temperature. 
boiler pressure, 
always has a temperature of 375 degrees 
2.47 


If more heat is added to 


Fahrenheit and a volume of cubic 
feet a pound. 
the boiler, it is transmitted to and used 
in evaporating more water but does not 
increase the steam temperature as long as 
If heat is 
taken away from saturated steam in do- 


the pressure remains the same. 


ing work or by cooling, as in the cylin- 
ders and in the steam passages to them, 
part of the steam condenses. The amount 
of the 
portional to the 
this 
so far as capacity for further work is 
When the 
has left the boiler and passed into the 


steam condensed is almost pro- 


heat abstracted, and 


condensed steam, or water, is inert 


concerned. steam, however, 


superheater, it is separated from the wa- 
ter. If heat is now added, its temperature 
and volume are increased, although its 
remains the and it be- 


pressure same, 


comes superheated steam. 


Superheat Saves 35 Per Cent Cylinder 
Condensation Loss 
which  partakes 


Superheated steam, 


more of the nature of a perfect gas than 


MEAOER 


ORY PIPE 


SUPERMEATER UNITS 


O€FLECTING 
PLATES 





DAMPER 


STEAM 
PIPES 





does not condense—until all of the super- 
heat has been absorbed. Tests show that 
in simple saturated switching locomotives 
using short cut-off, cylinder condensation 
losses amount to over 35 per cent of the 
weight of steam admitted to the cylin- 
This means that for every 100 
pounds of steam delivered to the cylinder 
only 65 pounds are available in perform- 
ing work. The condensation 
stated above, can be overcome by the use 
of highly superheated steam, which means 
an average reduction of 35 per cent in 
the amount of water and of 25 per cent 
in the amount of coal used a ton-mile 


ders. 


loss, as 


Change to Superheat System Is Simple 
and Inexpensive 

Steam is superheated by means of a 
superheater. In small locomotives the 
superheater heating surface consists of 
small diameter steel tubing located in the 
flues of the boiler. 

The installation of the superheater in- 
volves the replacement of some of the 
boiler flues with flues of larger diameter 
in order to receive the superheater units. 
Front and rear tube sheets are changed 
to conform with the altered tube arrange- 
ment. However, the change is simple 
inexpensive. In operation, steam 
from the boiler passes through the throt- 
tle valve to a saturated steam chamber in 
the header located in the front end of the 
This chamber serves the purpose 
of distributing the steam -uniformly to 


and 


boiler. 








OAMPTR 
CYLINDER 


Superheater installation for a small locomotive 


saturated steam, is a poor conductor of 
heat and has a larger volume than an 
equal weight of saturated steam. For ex- 
ample, steam at 170 pounds pressure at 
200 degrees Fahrenheit superheat has a 
volume of 3.27 cubic feet a pound, as 
against a volume of 2.47 feet a 
pound for saturated steam at the same 
pressure. When superheated steam is 
cooled off in the cylinders it loses part of 


its superheat but remains steam—that is, 


cubic 


the superheater units or elements. These 
units being located in the boiler flues, as 
before noted, are in direct contact with 
the gases of combustion at the same time 
that these gases pass the boiler heating 
surface. As the steam passes through 
these units its temperature is raised and 
it becomes superheated. In this condition 
it passes from the units to the super- 
heated chamber in the header in the boiler 
front end, whence it passes to the engine 
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cylinders. It will be appreciated that the 
control of the steam passing from the 
boiler to the superheater, and thence to 
the engine cylinders, is effected by the 
usual throttle located on the boiler dry 
pipe. 


Does Not Alter Locomotive Design; 

Adds But Little to Weight 

The location of the superheater is of 
interest not only because its heating sur- 
face is in contact with advantageous gas 
temperatures but .also because its position 
does not alter the original locomotive 
design insofar as taking up limited loco- 
motive space is concerned. The super- 
heater adds very little weight to the loco- 
motive, an advantage of great importance, 
especially where temporary trestles are 
encountered, limiting the power to the 
weight on the drivers, for, as will be 
pointed out, superheated steam increases 
the locomotive’s power for the same 
weight of engine. 


Properties Which Make Superheat More 

Effective and Economical 

The properties of superheated steam 
which make its use more effective and 
more economical in small locomotives 
may be briefly outlined as follows: 

First: It does not condense until its 
temperature has been reduced to that of 
saturated steam at the same pressure. 

Second: It has a greater volume per 
unit of weight than saturated steam at 
the same pressure. As its temperature 
increases, so also does its volume. 

Third: It has a lower thermal conduc- 
tivity than saturated steam. Less heat 
will be absorbed by cylinder and pipe 
walls per unit of time. 

The practical advantages which result 
from these properties of superheated 
steam are in general as follows: An in- 
crease in locomotive capacity, a saving in 
fuel and a reduction in the amount of 
water used by the locomotive boiler. 


Superheat Reduces Pounds of Steam 

Needed Per Horsepower 

Because superheated steam has a larger 
volume per unit of weight, less steam is 
used by the engine cylinders to produce 
the same horsepower output. In an en- 
gine using saturated steam an average of 
27 pounds of steam per horsepower is re- 
quired; in a superheated engine this steam 
consumption is reduced to 19% pounds. 
This saving in steam becomes still greater 
because of the elimination of condensa- 
tion in the engine cylinder. The con- 
densation in small locomotive cylinders 
where saturated steam is used is ordi- 
narily high; hence there is a great saving 
which superheated steam affects by elimi- 
nating this loss. As a direct result of 
the saving in water evaporated by the 
boiler a corresponding saving in fuel con- 
sumed under the boiler results from 
superheating. 
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Four Superheated Engines Do the Work 

of Five Saturated 

Another direct effect of the reduction 
in steam consumption is the fact that the 
capacity of the locomotive is increased. 
Because the demand on the boiler for 
steam is reduced, a boiler steam reserve 
is built up which is available for increased 
power demands on the locomotive. With 
the increased capacity available by super- 
heating four superheated engines can do 
the work of five similar saturated engines 
—a distinct advantage where small satu- 
rated locomotives are worked to the limit 
of their capacity and service requirements 
might call for the purchasing of new 
locomotives. 


The Harder the Engine Is Worked, 

the Greater the Saving 

Small locomotives frequently are oper- 
ated at full capacity. With the cylinders 
taking steam full stroke, boiler capacity 
is insufficient to supply the necessary 
steam. Operating superheated locomo- 
tives at full capacity is advantageous, be- 
cause when boilers are worked hard fire- 
box temperatures are high, resulting in 
high degrees of superheat. The fact that 
greater effectiveness and economy result 
with the higher steam temperatures is an 
added advantage to superheated locomo- 
tives which are worked hard. 


By Conserving Water, Superheated 

Lecomotive Avoids Delays 

While decrease in fuel consumption and 
increase in locomotive capacity are very 
important advantages made possible by 
the application of steam  superheaters, 
there is still another advantage which in 
many cases is of importance. That is the 
reduction in the amount of water used 
by the engine. This reduction in feed 
water, due to the decreased amount of 
steam consumed by the engine cylinders, 
results in a greater effective engine-tank 
capacity. Frequently there is a very lim- 
ited water capacity on small locomotives, 
especially those of the saddle tank type 
By conserving water the superheated lo- 
comotive will operate for much longer 
periods without the delays which other- 
wise would be necessary to stop and take 
on water. The time saved is available for 
useful work, an advantage of importance 
in the case of small locomotives, because 
these engines are not operated for rev- 
enue. 


Superheat Engine Gets Under Way 
Quicker; Throws Less Smoke 


Another important advantage of super- 
heated steam apparent to anyone who has 
watched a superheated small locomotive 
at work, or who has operated one, is the 
fact that the locomotive is “smarter,” that 
it gets under way quicker and saves time 
in doing its work. It will be observed 
also that the superheated locomotive op- 
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erates with less smoke than the saturated 
locomotive, due to a reduction in the fuel 
consumed. This fact is an obvious ad- 
vantage where locomotives operate in log- 
ging work where danger of forest fires 
from sparks is great. 


Superheater Enables Small Steam 

Locomotives to Compete 

To manufacturers of small steam loco- 
motives the superheater is of particular 
interest and value. The application of the 
superheater places the small steam loco- 
motive on an advantageous competitive 
basis in point of economy with other 
types of small motive power. This fact 
should be borne in mind also by the pros- 
pective user of small locomotives and 
should be carefully considered in the se- 
lection of the type of locomotive power 
best adapted to the service requirements. 


A Summary of the Advantages of 

Superheating 

In summary, therefore, the advantages 
of superheated steam in small locomotives 
may be stated briefly as follows: 

First: A reduction in fuel consumption 
of 20 to 25 per cent. 

Second: A reduction in water consump- 
tion of 25 to 35 per cent. 

Third: An increase in locomotive ca- 
pacity of about 30 per cent. 

Fourth: An all-round “smarter” and 
quicker engine. 

Fifth: An engine which will handle a 
greater tonnage in less time. 

Sixth: A locomotive which operates 
with less smoke. 


Catalog on Big-Blast Hole 
Drills 


HE Sanderson Cyclone Drill Co., Orr- 
ville, Ohio, has just issued Catalog 
B-45 on Big Blast Hole Drills and their 
application to quarry, open pit mining and 
heavy rock excavation. This catalog is 
now ready for distribution to the trade. 
The catalog, besides containing a de- 
tailed description of Cyclone drills, goes 
exhaustively into the subject of big blast- 
hole drilling and presents considerable 
valuable information on that. subject. 
Special emphasis is laid on the subject of 
drilling costs and the examples giving 
operating and cost data should prove to 
be a valuable asset to all quarrymen. 
The book also goes into complete de- 
tail on the subject of blast-hole drilling 
versus snake holing and blast-hole drill- 
ing versus gopher holing. It treats the 
subject very conclusively and clears up 
many doubtful points. Besides the above, 
the book treats with the factors and con- 
ditions that govern big blast-hole drilling 
and also deals with the physical proper- 
ties of the rock. This book should be in 
the hands of every producer who finds it 
necessary to drill and blast rock. 
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Wholesale Prices of Crushed Stone Agricultural Limestone 


























EASTERN: 

Prices given are per ton, F. O. B., at producing plant or nearest shipping point Chaumont, N.Y. Analysis, 95% 

° CaCOs, 1.14% MgCO;— Thru 100 
Crushed Limestone mesh; ‘sacks, 4.505 DUM eccecsnecscecen 2,75 

: = J Screenings, Coldwater, N, Y.—Analysis, 56.77 % 

City or shipping point % inch ¥Y inch ¥% inch 1% inch 2% inch 3 inch CaCO;, 41.74% MgCOs, 70% thru 

EASTERN: down and less and less and less and less and larger 200 mesh, 95% thru 50 mesh, sacks 
Blakeslee, N. Y......... a 1.00 1.00 1.00 1.00 1.00 1.00 a ae greene en ce ne TONNE 3.00 
I 1.30 per net ton, all sizes Grove City, Pa.— Ang lysie, 94.75% 
Burlington, Vt. .......... 1.( ; 2.50 2.00 2:00 .. : CaCOs, 1.20% MgCOs—70% thru 
Chaumont, N. Y. 1. 1.75 1.75 1.50 1.50 1.50 100 mesh; 80 “tb. ppr., 5.50; bulk _— 4.50 
Cobleskill, N. Y. siedenieake 1.2 1.25 1.25 1.25 1.25 os Hillsville, Pa.—70% thru 100 mesh; 
Coldwater, N. Y. 1.50 per net ton, all sizes eee aE Fg a , eens eee 3.00 
Bastern New Vt -.ccccesccccscncccein 90 1.80 1 70 1.60 1.60 1.50 Jamesville, . Y.— Analysis, 89.25% 
Eastern Penna. 1.00 7 1.60 1.60 1.60 1.60 CaCOs, 5.25% MgCOs; sacks, 4.50; 
Munns, N. Y. 1.00 1.50 1.50 1.25 1.25 1.25 RE ee ne ce hae 2.75 
ere 2 a 1.00 af gr 1.60 1 pa os New Castle, Pa.—89% CaCOs, 1.4% 

cSvern co ee AV ao sn sia Pane said MgCO:;—75% thru 100 mesh, 84% 
wee 0@1 2001 1.50 1.45 thru 50 mesh, 100% thru 10 mesh; 
ois a : CU SUN y@ 1.0 4) shee . - : MRCS, B57 0s US scdsiescsncemnescsaseracenivvacs 3.00 
Alton, Ill. . 2.00 1.50 1.40 USE. coca) eee : Becmgar y= Sma 
Bettendorf, Ia All sizes, 2.00 cu. yd. f.o.b. quarry Texas, Md —Analysis, 58.02% CaCOs, 
Battalion. Tawa 1.01 1 2h 1.40 190 196 1.30 37.3% MgCOs—50% thru 50 mesh; 

Kahtinkd . 2 mi “— . ags 25. . rs 
‘CS | rane 1.20 1.60 1.20 1.20 1.20 1.20 bags, 4.255 Dull mnnscovswnneceresrnnneeeeenensere 2.50 
etcmnibias OW: oe corde cece 2.15 1.90 2.00 2.00 1.90 1.99 Waltord, Pa.—-50% thru 100 mesh, 

Dundas, Ont. te 1.00 1.50 1.50 1.50 1.25 1.20 60% thru 50 mesh, 100% thru 10 : 

Eden and Knowles, Wis. 1.30 1.30 1.30 1.30 DD dntavinesate mesh; sacks, 4.75; bulk...:.... aren "0 

Greencastle, Ind. 1.25@1.35 1.25 1.10 1.10 1.10 1.16 West Stockbridge, Mass., Danbury, 

Illinois, Southern 7 7 1.60 1.50 1.50 1.40 Conn.. North Pownal, Vt.—Analysis, 

Kokomo, Ind einen . 1.10 1.25 1.25 1.10 1.10 1.10 90% CaCOs—50% thru 100 mesh; 

<rause or Columbia, III. 1.60 1.30 1.30 1.30 1.30 1.30 paper bags, 5.00—cloth, 5.25; bulk ) 

Lannon, Wis. wisaiiiddettias .90 1.00 1.00 1.00 1.00 1.00 Williamsport, Pa. — Analysis, 88-90% 

Marblehead and ‘Brillion, Wis... 1.10 ae 1.20 1.10 DI scccinsiattoina : CaCOzg, 3-4% MgCOs 50% thru 50 

Montrose, Ia 1.35@1.50 1.50 1.50@1.60 1.50 1.50 1.50 mesh; paper. 5.50; bulk sce +.00 

Oshkosh, Wis......... Ee eer ae 1.40 per ton, all sizes 7 : 

Sheboygan, Wis. .. -cccamussncee LOS@1A10 . 1OS@1.1" 1.05@1.10 1.05@1.10 1. CENTRAL: 2 . 

Southern, [Illinois Tees 1.75 1.60 1.50 1.50 1:5 Alden, Ia —Analysis, 99 16% CaCOs.... 5 

Stolle, Ill. (I. C. R. R.) 1.75 1.60 1.69 1.50 1 Alton, Ill.— Analysis, 96% C2CQOs, 

Stone City, Iowa 5 1.40 1.35 1 0.3% MgCO.—50% thru 4 mes...... +.50 

Toledo, Ohio 1.84 1.99 1.99 1.99 1.84 1.84 Bedford, Ind. —Analysis, 98.5% 

Toronto, Canada a : 1.90 2.40 2.40 2.40 2.15 2.10 CaCOz, 5% MgCOs—90% thru 10 

Valmeyer, Il - : 1.60 1.30 1.30 1.30 1.30 1.30 mesh. ...... d RR 

5: SOUTHERN: These prices include 9 it Belleville, Ont. — Analysis, 90.9% 

Cartersville, Ga. eiseensesens, ostoats 1.85 1.60 1.60 acct CaCOs, 1.15% MgCO;—45% to 50% 

Chickamauga, Tenn. 1.10 1.00 3 thru 100 mesh, 61% to 70% thru 50 

El Paso, Tex. erste Bg oo ales 1.00 1.00 1.00 1.00 mesh; bulk 50 

Fort Springs, W. Va. 1.55 1.70 1.70 1.45 Rettendorf, Ta—A naly sis, 96.14% 

Garnet and Tulsa, Okla 50 1.60 1.60 1.45 - “ACO "> Seg MeCO.—50% thru 100 

Rumer Ga. .... sstrecsbeasstesvecinss 1 an s = 1.25 1.25 ak, 1.50; 50% thru 4 mesh 9 

etl ae paaae er a 60@ 1 00 ° (All po sizes 1.00@1.25) aa peo Buffalo, Ia.—90% thru 4 mesh Mahbbacueeie 1.00 
WESTERN: : ie aes é Cape Girardeau, Mo.—Analysis, 90% 

Atchison, Kans. o......ssssssses--- ‘ 50 2.10 2.10 2.10 2.10 2.10 CaCOs, .044% MgCO, (90% thru = 

(Rip-1 ip. 1.80 per ton) 90 mesh, $2.00), 50% thru 4 mesh . 

Blue Springs and Wymore, Neb. a 1.65 1.60 1,55 1.45 1.40 Chicago, Ill.—Analysis, 53.63% CaCOs, 

Cape Girardeau, Mo........e.cee------ ie rc ; 1.50 1.50 GED disstonaaceinie’ 37.51% MgCO;—90% thru 4 mesh.... 1.50 

Kansas City, Mo... Pe 1.00 2.00 2.00 2.00 2.00 2.00 Columbia, Ill, near East St. Louis— 






%-in. down. ... 
Crushed Trap Rock Detroit, Mich.— 


alysis, 88% CaCOs, 
7% MgCOs—75% thru 200 mesh, 











Screenings, 2.50@4.75—60% thru 100 mesh........ 1.80 @3.86 
City or shipping point % inch 14 inch %4 inch 14 inch 24 inch 3 inch Elmhurst, Ill. — Analysis, 35.73% 
down and less and le ss and less and less and larger CaCO, 20.69% MgC 0,—50% thru 
Baltimore, Md. ... : ' 1.25 2.50 35 2.25 2.00@2.25 2.00 SRS AS Rae ee ee 1.25 
Bernardsville, N. J. ‘ 2.00 2.20 2.00 180 J ae Greencastle, Ind. —Analysis, 98% 
Branford, Conn ; .60 1.50 1.50 1.25 1.10 CaCO: —50% thru 50 mesh.................. 2.00 
Bound Brook, N 2.00 2.30 2.00 1.70 1.60 Lannon, Wis.—Analysis, 54% CaCQOs, 
Co ee Se, | | ee 1.00 2.45 2.45 2.30 2.0 4% MgCO.—90% thru 50 mesh...... 2.00 
Duluth, Minn. .75@1.00 2.25 2.00 1.50 1.30@1.50 ae Marblehead. O—Analysis, 33.42% 
Dwight Station, Calif. .................-. .75@1.00—all sizes CaCOg, 4.29% MgCOs,—52.4% thru 
Summit, N. J..... is 2.10 2.35 2.15 1.75 : bo el ERE OT 100 mesh, 52.4% thru 50 mesh. 100% 
Eastern Mass. ‘ . .60 1.95 1.75 1.50 1.50 1.50 thru 10 mesh; sacks, 4.75; bulk 
Eastern New York ......... we .90 1.80 1.70 1.60 1.60 1.50 Limestone screenings; bulk.................. 1.50 
Eastern Penna. .......... eines 1.60 225 1.95 1.80 1.80 1.70 McCook, I1l.—Analysis, 54.10% CaCOs, 
New Britain, Middlefield, Rocky 45.04% MgCOs—100% thru %-in. 
Hill, Meriden, Conn. Bo - 60@ .80 1.60@1.75 sieve, 78.12% thru No. 10, 53.29% 
Oakland, Calif. 1.75 £75 thru No. 20, 38.14% thru No. 30, 
Richmond, Calif. .... satis . 34.86% thru No. 50, 22% thru 100 1.50 
San Diego, Calif 50@ .70 1.45@1.75 Milltown, Ind.—Analysis, 93.10% 
Springfield, N. J. .... ” 2.00 2.40 CaCO 3.2% MgCOs—33.6% thru r 
Westfield, Mass. .... shiie .60 1.35 100 mesh, 10% thru 100 mesh . 1.50@1.65 





Mitchell, Ind. —50% thru 100 mesh 2.09 


‘Miscellaneous Crushed Stone Ranecs. tie 1.35@1.50 












Ohio (different pb eg 20% thru 100 - 
Screenings, : . . F mesh; bulk . 1.25@1.5 
City or shipping point Y% inch 4 inch 3%4 inch 1%4 inch 2% inch 3 inch Piqua, O. — Analysis, 82.8% CaCO; 
. down and less and less and less and less and larger 2. 2, MeCOs; : neutralizing power (os 
Alexandria Bay, N. V............ ’ 1.60 1.30 1.50 Beal) sacaccmnevocecics terms of calcium carbonate, 95.3%— 
Berlin, Wis. ....... 1.40 1.50 1.30 ceascocscccsnsooes OGG CHU: POU SOBs ccccscvesananecnctesasedeaseat 3.25@5.00 
Columbia, S. C.—Granite.. 2.75 2.50 PSD) -asespcasvenacte 50% thru 50 mesh... 1.75@2.00 
Dell Rapids, S. J. oeeeeeee 2.10 2.10 We ‘scnsecexaceesus Ridgeville, Ind.—Analysis, ‘98% % > CaCO 
Dundas, Ont.—Flint . 1.10 1.10 1.10 1.19 MOOR. Pia A PW acre 1.75 
Eastern Penna.—Sandstone ...... 2.00 1.70 1.70 1.70 River Rouge, Mich. — Analysis, 54% 
Eastern Penna.—Quartzite .... 1.55 1.30 1.30 100 CaCOe, 40% MgCOs; bulk.................- .80@1.40 
Holton, Ga.—Granite ......... 2.50 2.25 2.25 2.00 Stolle, Ill, near East St. Louis on 
Lohrville, Wis. 1.30 1.50 1.20 rc 2. = Thee Y%-in. mesh — 
Los Angeles, Cal.—Granite...... 1.15@1.40 1.15@1. Analysis, 89.61% to 89.91% CaCOs, 
Macon, Ga.—-Granite aa 2.50 2 3.82% MgCOg ...... es Lat nn te 1.75 
Middlebrook, Mo. Sante .... SSREDO 2. eben: Sas 2.00 @2 Stone City, Ta. Analysis, “98% CaCOs 
Red Granite, Wis. 1.3 1. 50% thru 100 mesh Wiis 50 
Sioux Falls, S. D.. 2.00 2 Toledo, Ohio—%-in. to dust, 20% thru 
Stockbridge, Ga. —Granite 1.90 1. 100 mesh ......... 1.50 
= eee J 1.30 Le : 
*Cubic yard. tAgrl. 8Flux tRip-rap. a3 (Continued on next page) 
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Whitehill, Ill.— Analysis, 97.12% 
CaCO3, 2.50% MgCOs;—90% thru 
100 mes 5.00 
% thru 100 mesh.... 1.75 
Yellow Springs, Ohio—Aanlysis | 96.08% 
( ton 63% MgCOs, 32% thru 100 
mesh; 95.57%, sacked, 6.00; bulk.... 4.25 
SOUTHERN: 
Ba rber, Va.—Analysis, 92 to 98% 
aCOsg—Bags, 6.50; bulk 4.50 
B! week: Fla. —Analysis, 98% combined 
carbonates—75% thru 200 mesh.......... 4.75 
Cartersville, Ga.—Analysis, 96% com- 
bined carbonates — pulverized lime- 
stone 1.75 @2.00 
Claremont, Va. (Marlime) — Analysis, 
10%  CaCOs, 2% MgCO,—(90% 
thru 100 mesh, i 00), 50% thru 100 
RAID ‘cevsasiiapusnas é 3.50 
Dittlinger, eng a “Analysis, “99. 09% 
CaCOs, .04% MgCOs—90% thru 100 
mesh 2.00 @3.00 





i; +. <2 ean 1.00@2.00 





Grovania, Ga.—Analysis, 95% A he 

no MgCO,—50% thru 100 mesh........ 2.50 
Knoxville, Tenn.—Pulverized ................ 2.50 

90% thru 100 mesh 2.00 

SOM: tee SO Wee icine 1.50 
Ladds, Ga.—Pulverized limestone.......... 2.50 
Linnville Falls, N. C.—Analysis,, 53% 

CaCOs3; 42% MgCO;s—50% thru 100 

mesh: encks, 4.503: bullt...........-c.0se0. 3.00 
Mascot, Tenn. Analysis 52% CaCOs, 

38% MgCOs. 

80% thru 100 mesh.. =a 3.00 

POTD PEE BF WIG sieiiceinscsctncrinisscoinensesis 2.50 





80% thru 200 mesh 4.50 
Paper bags, $1.50 extra per ton; 
burlap, $2.00 extra per ton. 











LS eae eee ae 2.50 
Ocala, Fla. — Analysis, 98% CaCO;— 

FOF SEE DO GOBBI oi cccsscksecscecesaecenssovans 4.50 

WESTERN: 
Colton, Calif.—Analysis, 95% CaCOs, 

14% MgCOs—all to pass 14 mesh; 

Mis, Cree AINE esccchonikcaesaccapsidersSouessalotcce 5.50 

Sacks, 15¢ extra, peastneste- 
Garnett, Okla.—Analysis, 86% CaCOs, 

50% thru 4 mesh .50 
Kansas City, Mo., Cor i 

50% thru a mesh; bulk, a attet nae 2.00 
Terminus, — Analysis, 96. 2% 

CaCOs, 04%. MgCO,—-60% thru 200 

mesh, 90% thru 100 mesh, 95% thru 

50 mesh, 100% thru 4 mesh; sacks, 

6.00; buik 5.25 
Tulsa, Okla.—90% thru 4 mesh............ 50 


Miscellaneous Sands 


Silica sand is quoted washed, dried and 


screened unless otherwise stated. 


GLASS SAND: 


Baltimore, Md. ecteiseeiedaess ae 5@2.75 
Berkley Springs, “W.Va. aes 300 @2.25 
Cedarville and South Vineland, i SS 2.00 


eo rr 
Hancock, Md.—Damp. ....... 
Klondike and Pacific, Mo 
Mapleton, Pa.—Drry ................. 
IID sisi a econ catntastenai 
Massillon, Ohio 
Millington, III. 
Mineral Ridge, Ohio 


































Montoursville, Pa. —Green, washed. 1. 50@2. 00 
Oregon, Ill.—Large contracts... oa 1.75 
ir "a |: See ee eee ms * 25@2. 25 
Pittsburgh, Pa.—Dry, 4.00; damp. 00 
RGU CO,, UENO assassccesceccccccocecsssniosvaceesces 3.25@3. 50 
Round Top, Md.—Damp 1.60@1.75 

St. Mary’s, Pa.—Unwashed 4.20 

yy hayers, BOUIN Sesccscoucsisvcpedins dnearcatistawsadicelnahisconiotel 1.75 @2.00 

Utica, Tl. 1.25@1.75 

Zanesville, NONI as cen cinsennscavadoconcseanceteincconn 2.50 
FOUNDRY SAND: 

\lbany, N. Y.—Sand blast 4.50 
Core 1.50 
Molding fine, coarse and brass 2.00 @2.25 

Allentown, Pa.—Core ..2..........-..c.ccec.csscese ' 50@1.75 
Molding coarse 1.50@1.75 

Arenzville, Ill—Molding fine.................- 1.40@1.60 

Beach City, .— Core, washed and 
screened 2.00@2.50 
Furnace lining 2.50@3.00 
Molding fine and coarse.............-...00- 2.25@2.50 

Bowmantown, Pa.—Core . 1.35@1.50 
Molding, goatee 1.80@2.00 

Cleveland, O.—Molding coarse.............. 1.50@2.00 
Brass molding 1.50@2.00 
Molding fine 1.50@2.25 





Core 1.25@1.50 

















Columbus, O.—Core -40@1.25 
Sand biast .............. ~~ * 50@4. 50 
Furnace Lining eae 2.00 
Molding fine ...... me * 50@2. 25 
Molding coarse 1.50@2.25 
Stone sawing 1.50 
fC 2) SRR eR a a -40@ .75 
Brass molding 2.50 

Conneaut, O.—Molding fine . 2.25 @2.50 
Molding coarse 2.00@2.25 


(Continued on next page) 
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Wholesale Prices of Sand and Gravel 


Prices given are per ton, F. O. B., at producing plant or nearest shipping point 


Washed Sand and Gravel 
















































































































.: — : Fine Sand, Sand, Gravel, Gravel, Gravel, Gravel, 
Cap or Seem poem 1/10 inch % inch Y% inch 1 inch 1% inch 2 inch 
EASTERN: down and less and less and less and less and less 
Pitti The Wissiasstnsesccsticimsnissoincs s. 75 < 75 1.00 1.00 1.00 
Buffalo, N. Y. a . 1.10 95 .85 
East Hartford, Conn. .................. .75 per cu. yd 
1 Ee saa 1.00 : 1.15 i 1.75 
Farmingdale, N. 48 48 1.65 1.65 1.40 : 
Hartford, Conn. . RO. sacngtinn , 1.25 1.15 1.15 1.15 
Leeds Junction, Me. ; 60@ .75 2.00 1.75 1.65 1.50 
es ” a eae) anions . 1.50° 1.50° 
Philadelphia, Pa. 75 Br 1.40 1.25 
Be IN oaiicccninassicsssisateebonii 1.30 1.30 1.30 RS .85 
POs, ERIN nccccsceccssssesssicnee 50 A :. Yap teeta nee ees 1.35 1.35 
Texas, Md. BI etcsticceccess Pure white sand, 1.50 
Washington, D. 60@ .75 2.90 1.40 20 1.20 
ENTR 
SET MUNG stcsinisaicaeh casei <abtamins ANNE sieiinciadiitamia’ ,' ak bisaraamare: at caer N et eee 
Anson, ) ene 56 .50 a .90 
Attica and Covington, Ind .90 .90 on 1.00 
, ee .60 70 .70 
Beloit, Wis. = 60 .60 oa 
Chicago, EM. seh inieindueiacidicsisehintas ties 1. 75@2.28 1.75@2. a ERASE.) 
Cincinnati, Ohio : 5 ‘ .90 
Columbus, O. .90@ 1. r 290@1 3 25 -.90@1.25 
Des Moines, Ze 50@ .65 1.60 1.60 1.60 1.60 
PUN III Sirtcccsncsracssennioncinne 65 .65 95 95 95 95 
Earlestead UBtiat), Mich. aes 70 60-49 sieves, .85; Pebbles, .95 
Eau Claire, Wis...... a .50 -50 1.00@1.25 0 WD ~ ccenseciocaies 
iets. Tk... en itt ta Ale 80 1.90 ‘80 ‘80 ‘80 
Elkhart Lake, Wis..................... .70 58 -90 .90 72 72 
Ft. Dodge, Ia.. 1.22 2.87 
Grand Rapids, Mich. .50 83 77 77 
Greenville. a Squats Ce .80 .70 80 1.00 85 .80 
Indianapolis, Ind. .. ects .60 .60 1.50 75@1.00 75@1.00 
Janesville, Wis. ahaa suasamanecusiaas 65@ .75 ectnain AOU AMO axis plagtenas 
Le Mars, and Doon, Ia.......... is .90 1.80 sie Sees 
Libertyville, Ill. 75 75 
pS RD Sand .40, sand and gravel .80, drained for shipment 
Mankato, Minn. 50 50 BY be 25 75 
Mason City. Ia. ...... clei asiiia ’ 99 .80 1.99 1.80 170 1.65 
Milwaukee, Wis. .... 1.15 1.15 1.25 1.25 1.25 1.25 
Minneapolis, Minn. 35@ .50 .35@ .50 1.50 1.50 1.50 1.25@1.50 
Moline, Ill. .60@ .80 60@ .80 1.20 1.20 1.20 1.20 
Oxford, Mich. 37 85 .80 
Riton, Wis. ; 40 60 .60 
St. Louis, Mo., f. 0. b. cars 1.50 1.70 1.50 1.45 
St. Louis, Mo., delivered on job 2.40@ 2. s 2.60 2.40 2.40 2.35 
Summit Grove, Clinton, Ind. Py 75 “45 Se 75 
Terre Haute, Ind. 75 85 85 75 75 
Winona, Minn. 60 1.75 1.50 1.25 1.25 
Yorkv ilie, Moronts, Oregon and 
Sheridan, ‘ittaihdicnteadainiieindls - dibtiaadlieiailit .60@ .80 .70@ .80 70@ .80 .70@ .80 .60@ .80 
SOUTH ERN: 
Alexandria, La. is 60@ .80 1.20@1.50 
Birmingham, Ala. 1.48 all gravel—1.88 
Charleston, W. Va (Sand, 1.40@1.50; gravel, 1.50 
Estelle Springs, Tenn. 1.25 25 1.00 1.00 90 85 
Ft. Worth, Tex. 2.00 2.00 2.00 
Jackson’s Lake, Ala. 10@ .60 50@ .60 40@1.60 50@1.00 50 
SRIRAM occ cgopc at cars tek | ncccaraiengoiiate 1.05 1.20 1.00 1.00 95 
ee a ee 1.15 Rail wiscteticsasanned 2.15 1.95 1.75 
Lake Weir, Fla. 75 
WE OME of 75@1.00 weudebncebieioeie, ' ~ suelaaniiddiaen > abhaamidlimaaatua /aassaddatas 
Memphis, Tenn. 1.12 FGRan...\ cercictetiaics . ~ sahara, aaceneane 1.95 
N. Martinsville, 1.10 1.10 1.30 .90 
New Orleans, TOD ismees C28 eis | . RRR RE 
Pine Bluff, Ark.......... 1.00@1.25 .80@1.05 Washed gravel, all sizes, 2.20 
Roseland, La 25 1.00 1.00 
WESTERN: 
Grand Rapids, Wyo. .................. 50 .50 85 85 .80 .80 
Kansas City, eae (Kaw River sand, car lots, rh per ton, Missouri River, .85) 
Niles, Calif. - 1.00 1.00 1.¢ 1.00 1. 00 1.00 
Pueblo, Colo. 1.10* 1.00* 1.50 
San Diego, Calif. 80@1.00 -80@1.00 1.30@1.60 1.25@1.55 1.15@1.45 1.10@1.40 
Seah. Prenat. CON cccncwcsecs, » cccaistentbon 1.00 1.00@1.20 .85@1. 00 | -85@1.00 .85@1.00 
Seattle, Wash. 1.50° 1.50* 2.00* 1.50 1.50* 
Bank Run Sand and Gravel 
: Fine Sand, Sand. Gravel, Gravel, Gravel, Gravel, 
City or shipping point 1/10 inch \Y% inch ¥Y% inch 1 inch 1% inch 2 inch 
Attica, Covington, Silverwood, down and less and less and less andless and less 
Ind., and — | | aa 75 75 Bp 75 75 7 
Boonville, N. Y. pbieioe i RE. Casein SI) erence - cieicsiuatoees 1.00 
Cape Girardeau, Mo.. River sand, 1.00 per yd. 
Cherokee, Ia. ......... .80 per ton—1.20 washed 
po a eee SID xcccicenbiiice  jrumiaeaaae  aadeneoammaaan, aaeeaianneeen 
Dudley, Ky. (Crushed Sand)... .................. BGS xvii 1.00 
Elkhart La ie, NN accra sancdast Washed gravel .66 
Estelle Springs, Tenn. 5 
Fishers, N. Y. . ; .60 65 60 50 
Glenville, N. Y. iO cccitiiaics, Kase 
pO | eee 6 in. and less, .20 per ton 
Hartford, Conn. 1.00* 
BRUNO MBO | sccxicsstiencncecrmiansick “scrasisnbeiiodis “scssnbgiaiasssn  cemeaaanienebte -60 60 -60 
Indianapolis, Ind Mixed gravel for concrete work, .65 
Janesville, Wis. d |. Sane ae 
iS eC. RE ORES NT RES YE See a Nats Ts -60 
Oxford, Mich. 5 65 
Pine Bluff, Ark. . Road mae -60 
Rochester, N. ¥: MG Fe Siidtiat | acim 50@ .65 .50@ .65 
Roseland, La. ata 
een, Mich., Py 5 1.30 1.30 1.30 1.30 
Louis, Mo. 60% gravel, 40% sand 1.70 
RS Grove, 65 65 -65 5 .65 
Waco, Texas -80 DW scncstiaceasansien 1.30 
RR BNI. cecesncctigeurenieetsinécuis CO Aetee eeiee  caad 
Yardville, N. J -50@ .75 
York, Pa 1.10@1.20 (crushed rock sand) 
*Cubic yard. B Bank. L Lake. || Ballast. 
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Crushed Slag 










































































































































City or shipping point % inch ¥% inch % inch 1% inch 2% inch 3 inch 
EASTERN: Roofing down and less and less and less and less and larger 

Buffalo, N. Y...........-- 205 1.25 . ; 1.25 1.25 ° 

E. Canaan, Conn....... 3.50 1.10 2.50 1.25 1.25 1.25 1.25 

Eastern Pennsylvania 
and Northern New 
nS EE 2.50 1.20 1.50 1.20 1.20 1.20 1.20 

SS |) en 2.35 1.25 1.25 1.25 1.25 1.25 1,25 

Emporium, ‘sae I oe eee oe oe 1.25 1.25 1.25 1.25 1.25 

2.50 85 1.50 85 85 .85 85 

Sharpsviile oat West 
Middlesex, Pa. ...... 2.00 1.30 1.70 1.30 1.30 1.30 1.30 

Western Pennsylvania 2.50 1.25 i.50 1.25 1.25 1.25 1.25 
CENTRAL: 

Chicago, Ill. ............--+- All sizes, $1.50, Z- O. B. Chicago 

Detroit, Mich. a All sizes, 1.65, F. O. B. Detroit 

Ironton, O...... 2.40 2.15 reg grades 1.75 

ackson, O. .... 2.00 1.35 1.70 1.3 1.35 1.35 1.35 
tuebenville, O. 2.00 1.40 1.70 i. 0 1.40 1.40 1.40 
EMNMEINTDE ADs. cssstncncesccece 2.93 2.30 2.49 2.49 2.49 2.30 2.30 

Youngstown, Dover, 

ubbard, Leetonia, es 
Secathent, Steuben- 
ville, Lowellville & 
— a ee 2.00 1.30 1.70 1.30 1.30 1.30 1.30 
SOUTHERN: 

Alabama City, Ala... 2.05 80 1.00@1.25 1.15 1.05@1.10 .85@1.00 .85@ .90 

Birmingham, Ala. .... 2.05 -&0 1.25 1.15 1.10 .95 85 

OS ee 2.05 .80 1.25 1.15 1.10 95 85 

Longdale, Goshen, Glen 

— Low Moor, 
sialsioimaiintiinisatian 2.50 1.00 25 1.25 1.25 1.05 
Lien Products (Carload Prices Per Ton F.O.B. Shipping Point) 
Ground Lump 
Finishing Masons’ Agricultural Chemical Burnt Lime _ Lime 
EASTERN: a Hydrate Hydrate Hydrate Blk. Bags Blk. poe 

PNR ERO ok cpcekticacceetecid:. <weekateentereicns!, KgabianiGeibles, -SuAUSSDEISS Xesnedubsibesn) anaes ee 

Bellefonte, Pa. 11.50 8.00 

EN I aS Aaa cnn ap eee 11.00 11.00 STD nen ie 9.50 2.00* 

Chippewa, Pa. Sinise “Sekdeaeeanic akan 5.50 Ke 

Lewisburg, Pa. 7.50 

Lime Ridge, Pa. Be cdi aacue) ees 

Mt. Union, Pa.. : 7.50 cA, aiptieee 

Paxtang and Le Moyne.... 5.00 ee 

Rockland, Maine . woh eel taceante 8.00 <-. oemis 

Rosendale: Ni Voseccecnscannons. : fh ere ae 

Union Bridge, Md. 13.00 . 550 : 

Williamsport, Pa. . 10.00 a 6.00 ei 

West Rutland, Vt. . Kc = ation?) dewads FOO aa, 

West Stockbridge, Mass........ EO ri Kcamenaes, lads bit eae ar. eae 

Williams and Blue —_ Pa. eon UNM: chceiecneteet = Geaske aac adie lane 

York, a a : whe 11.50 11.50 11.50 8.50 
CENTR 

Alton and AT ennibal, | ee f 11.50 

Delaware, Ohio = 8.50 

Geneo, Ohio ..... 10.50 sic ok 

Gibsonburg, Ohio ..... 10.50 8.50 : ae 

PEMMEBUON, TG. occsccccasincssncocccove 10.50 8.50 oe 8.00 1.70* 

Knowles and Valders, Wis.........  .......::.scss ik eran B00 SOO aac | caw 

ec ay renee | PRE ee nee 6.00 1.70" 

Mitchell, Ind. . : 12.00 T1200 kcccce cst GRO TIS" 

Sheboygan, Wis. Seer CS. yoke icc aaee Meee, SS00G50 co Saas 

White Rock, Ohio 10.50 ae Se tie) ee nee 

WERE, FOTNO cncsiciiccccccccccevcccss secsssvs z BO cccausrctvads hs hake isoc, eaee | taeaee 
SOUTHERN: 

Erin, Tenn. . : : 7.00 ey 

Knoxville, Tenn. . cst Polaateres : CT ees | ene ate, ate 

Sherwood, Tenn. 11.00 9.50 9.50 OSS cesses, sites, FeO 000 

Staunton, Va. .... 2A Lee’: oe we 
WESTERN ace i er iia) pi 

Colton, Calif. ..... Bat gant seen, 

SR MNO NNER SOOM na ee a cee pees: Welt ea ee | ere er LOGS Jy eee al pk 3S 

ee ee | ran eer 

San Francisco, Calif. on poles 
100-Ib. sacks; *180-lb. net, price per ‘bbl. ; $180-Ib. net, non-returnable metal barrel. 

¢ Klondike and Gray Summit, Mo.— 
Miscellaneous Sands ge 2.0002.80 
(Continued from preceding page) Molding coarse 2.50@3.00 
Mapleton, Pa.—Core, furnace lining, 

Delaware, N. J.—Molding fine .............. 2.00 molding coarse and brass molding...... 2.00@2.75 
Molding coarse 1.90 Molding fine 2.25 @2.75 
Brass Molding 2.15 Roofing sand 2.00@3.00 

Dresden, O.—Core and molding fine... 1.25 Sand blast 1.50@2.00 
Molding coarse ... 1.50 Massillon, O.—Glass sand, molding fine 
Brass molding .... é 1.75 and coarse, core, and furnace elae 3.00 

Dunbar, Pa. —Traction, ‘damp. 275 Traction .# 3.00 
Traction, damp 2.75 Michigan City, Ind.—Core, glass, trac- 

Dundee and Chalfants, O.—Sand blast 3.00 tion and brass molding............-..-.-.--++ -60 
Glass, core and traction. .............c.ce-c00 2.75 Millington, Ill.— Glass, core, furnace 
Molding fine and brass molding........ 2.25 lining, roofing and stone sawing........ 1.50@1.7 
Furnace lining 2.50 Mineral Ridge, O.—Core, molding, 

Molding coarse 2.00 sand blast, roofing, etc., washed, 

Falls Creek, Pa.—Glass sand................-. 2.50 Oe a he | ES SR 2.50 
Furnace lining, traction and molding Montoursville, Pa.—Core ...........ssscceseeee 1.25@1.50 
coarse 2.00 Traction .. 1.00@1.25 
og eae 3.50 Brass mojding 1.50@1.75 

Eau Claire, Wis.—Core 75@1.25 New Lexington, O.—Molding fine........ 2.25 
Sand _ blast 3.00 @4.25 olding coarse 2.00 
Traction sand . .50 Sand blast 3.00 

Franklin, Pa. and Utica, Pa.—Traction 2.50 Glass, core and traction.............-0s0-00 bey. 
Brass molding 2.25 Furnace lining 2.50 

ore 1.50@2.00 Brass molding 2.25 
Molding fine 2.25 Oregon, III. es and glass sand........ 2.00 
—.: coarse 2.00 Furnace lining A 
Sand blas , 5.00 Molding fine and Coarse.........---sssses-s-0 

Greenville, i. —Molding coarse.............. 1.50@1.70 Sand blast 
oward, O.—Glass sand ......... 3.00 Stone sawing 
Molding—Fine and coarse. 2.50 Ottawa, Ill.—Crude silica sand... 

Core, roofing and brass mol 2.50 Core, molding, fine and coarse. 
Furnace eg and traction.................. 2.25 Furnace lining 

Kansas City, Mo.—Missouri River core 80 Roofing and traction 

Kasota, inn, .—Molding coarse and Sand blast 

stone sawing 1.65 Stone sawing 
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(Continued) 
Ottawa, Minn.—Core  .........cccccccccssssecsssee 1.00 @1.50 
Glass, molding conse, roofin one 
sawing (all crude silica)............... 1.00@1.50 
Ridgeway, Pa.—Glass sand, green.. 2.2 
Glass sand, wash 2.50 
Molding, fine and COATSC..cccseeccceecccseeee %: 
Rockwood, Mich.—Glass ...............-.::00000 3.00 @3.25 
oe Seen - 3.00¢ a3. : 





PRE UIE, 5.5 socensncxskepsenasconchovmaanconseaancion: 
San Francisco, Cal. en and roofing 3. wes 0 
Core, molding fine and b 2.30 @2.60 











Furnace lining and molding coarse.... 3.60@4.25 

Coarse core sand 3.60 @4,25 

Sand blast ’ 2.30 @3,60 

Stone sawing and traction.................... 2.30 
Thayer, Pa.—Traction  ......scccccoscccsscscsce i 

Furnace lining 

Molding fine and coarse..............0000 


Core, green 
Utica, Ill.—Stone sawing . 
Furnace lining 
Molding, fine and coarse 























Warwick, hio—Core, furnace lining, 
molding fine and coarse (dry)............ 2.56 
Same, green 2.25 

Williamstown Junction, N. J.—Glass 
san 2.80 @2.90 
Core, we 2.50 @2.60 

Zanesville, * Obie Lr Mciding fine and 
ARREST EM 1.50@1.75 
DRM CNN sani casicaccosnaca sea caacensictssseons 1.35 @1.50 
Furnace lining 2.50 
Glass, core and traction.................:00000 2.50 
Sand blast and steel molding se 2.50 
Pulverized silica thru 140 mesh........ 8.50 
Thru 200 mesh 9.50 





Talc 


Prices given are per ton f. o. b. (in car- 
load lots only) producing plant, or nearest 
shipping point. 








Baltimore, Md.—Crude tale.................. 4.00 
MINED cacgcustusd enokcsuasiaesessesassepstmiadistancanvere 45.00 
Blanks, per Ib. 02 

Biltmore, N. C., ground talc—150-200 
eS ern 





Pencils and steel workers’ crayons, 

per gross 1.15@ 2.50 
Chatsworth, Ga.—Crude tale .............. 8.00@10.00 

Ground tale (150-200 mesh), bags.... 12.50 


Pencils and steel workers’ crayons, 
per gross 
Chester, Vt. — Ground tale (150-200 

TIED accccnsdssccticinnterainsinnnitiantonnes 
(Bags extra) 





1.50@ 2.00 
8.00 @ 10.50 





Emeryville, N. Y\—150-200 mesh; —- 14.00 
Glendale, Calif.— Ground tale (150 
200-mesh 16.00@30.00 
(Bags extra) 
Gouverneur, N. Y.—Crude tale .......... 4.00 
Ground Talc (50-300 mesh)................ 13.50@15.50 


Hailsboro, N. Y.—Ground Tale (150- 





200 mesh) 15.00 @20.00 
Henry, Va.—Crude talc (lump mine 

run), Per 2000-Ib. tom .......c.ccccccsccssees 2.75@ 3.25 

Ground tale (20-50 mesh), bags 


5.75@8.00; (200-350 mesh) —. 9.25@13.00 
Johnson, i aaa tale (20-50 








mesh), 8.00 
(Bags extra) 
Ground tale (150-200 mesh), bulk....10.00@15.00 
Bags extra) 
Keeler, Calif.—Ground tale (200 
mesh), bags 16.62 
(Bags extra) 
Los Angeles, Calif.—No. 1 nied 200 


SII |: accasericacdaenietaaineimsibisitisaianhinndaetwaiaat 15.00 @18.00 








RaW, (RIC, TNO. Beccccccesccscssscacseracesese 20.00 
Silver talc dust, 600 mesh........ 50.00 
Natural Bridge, N Y.—Ground talc 
CESO+200: MiG) BRB Bvcccccnceccsssnccsssesesovee 12.00@15.00 
Rochester and East Granville, Vt.— 
Ground talc “> —_ Fay oe 8.50@10.00 
Ground tale (150- 200 poo bulk....10.00 @22.00 
(Bags extra ) 
e-toc tale (20-50 mesh); 
i slaebas ieipeeil aati siipi ae icake Chepeialakanpasonilcobeesees 8.00 @ 10.00 
eal talc (150-200 mesh); bags.. 9.00@16.00 
Waterbury, Vt.—Ground tale (20-50 
mesh), k 8.50 
(Bags extra) 
Ground talc (150-200 mesh), bulk....10.00@15.00 
(Bags extra) 
Pencils and steel workers’ crayons, 
per gross 1.20@ 2.00 
Rock Phosphate 
Raw _ 
Per 2240-lb, 


Contgeviite. Tenn—B.P.L. 90% > 75% 6.00@8.50 
B.P.L. 65% 8.00 


Gordonsburg, Tenn.—B.P.L. 68% @72% 5.50@6.50 
Mt. Pleasant, Tenn. — seonensr 75 








i) . 8.00@ 10.00 
Montpelier, Idaho—70%B -C 5.00 

Crushed 2-in. ring and dried. ERRORS 6.00 
Paris, Idaho.—2,000 1b. mine run, 


-L. 70% 4.00 
Wales, io ee! Be ee 7.75 
(Continued on next page) 
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01.50 The following prices are Roofing Slate 
: cars quarries: per square (100 sq. ft. Redfield, Mass 
G q. ft.) for Pennsylvani Ss » Mass. 
D1.50 Genuine Bangor, ia Blue-Gray Roofing Slate, f.0.b. _ Antonio, Texas—Common 15.00 
2.25 Sizes B Ni, EE Ccatmiiecae oontigilaatancsieninctertiteaie 16.00 
ed, Frankli . South Dayton, Ohio. 
4 24x12 Big Bed ins Genuine Slatingto Genuine Syracuse, VY ee : 1430 
20 24x14... $9.3 Albion S ” Bangor F. 0. b (delivered at job) 7 
4a ee 330 $8.40 s oy Ritbes ‘Toronto, Can. nae a 
d3.2 BOIR nn 8.40 : $8.10 Sg a 00 
350 10.72 8.10 RRS alt 15.00 
23.50 30x10 10.72 o 8.77 g.19 Winnipeg, Can. (less $i trade di = 13.50 
ne rat 1048 a 8 zi — 
D 4,25 18x 9 . 9.60 % 9.1 - 
0 i He 369 Be ‘ew rs 
D3, x x -60 \ 9.42 areh i 
11.70 9.42 ; ouse prices, carl — 
133 18x12 11.70 360 9.42 en rload lots at principal cities. 
1.00 16x12 11.70 9:60 9.42 Hy Hsdrate per Ten 
1.00 i4e10 11.05 a 9.42 s4g 0 Atteate, Go Finishing Common 
21.75 14x 8 1 9:30 9.10 9:10 ss oo ae a 
5) ¥ ° 9. . oston 2. 
1.25 14x7 to 12x6 11.05 9.30 8 10 9.10 Cincinnati ao 24.25 13.00 
1.15 24x1 10.40 9.30 = ss 16.70 4:30 
‘8 24x12 settee we? a — eo 20.00 = 
2.56 Other sizes 10 $7.50. Mediums Mediur Denver, Colo. .. 25.0000 " 
: F 9.10 $7.50 ediums Detroit, Mich. 30.00 16,00 
2.25 or less than carload lots of 20 9.10 810 7.75 $5.75 Fort Dodge 4 15.75 13.73 
pe! : 3 . Ia r 75 
22.90 Granulated slate per fi oh or under, 10% additional char 4s 373 — Ohio ....... 19.70 17.00 
22.6 on, f. o. b. qua , ge will be made. : irand Rapids, M 10.50 © nseaeee 
0 : juarries, Vermont and New Yrok, 7. Gypsum, Ohio ich. 15.65 ; 
1.75 (Continued from preceding page) won Palen Calif... ee 
® 1.50 Gro Crushed : Minneapolis, Minn. .............. 29.00 30.00 
2:50 P und Rock marble dust in 100 Ib. Mentrest, Gen. mn 22.00 
2.50 Centerville, T er_2000-Ib. Ton ags ws Ib New Orleans, La. = 25.000 ees 
2.50 90% thra erin TO eee ee Osbicla RY. 16.99 sla 
50 B.P.L sto ey ee ae tat Jakfield, N.. Y............ 5 a! 
9:80 Mt p Bhi, Sprowa FOCI) ....2.200- ee 00 or — Se 5.00@ 7.00 5.00@ 7 gg pee We "416.70 
13% ain ._. B.P.L. 68%— 12.00 Wisconsin and. ew tbe ‘on ee og : 24:00 nae 
PROS a an ae" geagmeeneaanmaeley-°- 

MP aee rsoene  rcoge al Ce Kent Ae 
car- Norwills, Fla.—(Fi 7.0003. > E gessoualtseonaltien “Lumpp Ny 
ee B.P.L. 68% ‘-—  . he Granite dust in bags... 1.50@ 2.00  3.00@ 7.00 Atlanta, Ga *Pisiching “te 

whe 10.00 a canescens Baltimore, Md. ... . 2.00 C0. 
4.00 Florida Soft P Con Boston, M RO BS 
” . 7” aa. 2.00 
“—_ Raw Land hosphate Prices give crete Brick a so oa 
: nd Pebble near iven per 1,000 brick, f — . ep 
est shippin , f. o. b. plant Dallas, Tex . 5 
25.00 eee ak ten he = °F Denver, Colo. - 253 
nek bulk ills, Fla.—B.P.L. Behon F Minn. ......- Com 00 30. ion Detroit, Mich. . 200 ne 
a ae i ee 20. Bers -_ 7 
an cee — re SS Birmingham,” bo Bp ones 00 teow ay a 3.00" S00" 
12.50 ~ 0.00@ 12. ridgeport, Conn. ...... 00 27. so@ i. 00 Montreal, Que givamsmidnl 7" ) 
2.00 ieee _s Pebble ee eee 31.00 2.00 New Orleans, ia sient re 
es I > a r ee een 7% 
Jacksonville (Fla.) a: Ton Eau Claire, Wis. N.Y ee Sada de sf ¥, na 1.75 
10.5 Add 2.50 f istrict ede Friesland, Wis. ............ 20.00 30 00@40 oO Sa F S, 4 fo. Sebi 3.69* 
50 woulda a me ee cad 14.00 Houston, Tex . ain 00 volt *rancisco, Cn ES HEE 1.65 
14.00 Lakeland, he ser & phos. acid........ 16.00 Laeeen. N. Y Ty 3100 < Wash. e a 
30.0 od, gama 600 Milwaukee, Wis.” 700@1800 S8.006850 *280-bbl. (net). +Per ton 
00 . Special Agere Aggregates Pia, O. 26.00 33.00 P nun ot 
4.00 rices are per to rtland, Ore. .. z 25. 00 ortian 
15:50 shipping ont nO ee St Peal, Mie 25.00 45.00@75.90 Current prices pet nd Cement 
ippin ’ aye tp 0 cars, witk a 7 in carload lots 
20.00 Bound | Brook ping point _ Terrazzo Stucco chips a... > poms Atlanta, Gav. vance 

lots: a carload Wakes, Ma, Oa. 18:00 20.00@25.( Baltimore, Md. (del.)... nm 2.75 
3.25 (HOSS DUT meee OS Sy 19.00 a 00 Birmingham, Ala. ... 2.98 
13.00 aan ~ — ee 2.30 S d-Lime F - cone. Ra ha 2.85 
3. % sacks f.o.b an * . Be ME Wii chssiccenctsrvicesinsnaniiateace sa 2.26 

quarries .. ime Brick Cincin - ts ippeaiama am iactcaarasa te 2. 

ae a Ss Pp nati, Ohi cevettreeseeeecccneeee By 

8.00 Desens. Md. — Green; 17.50 wen ss. per 1,000 brick f. o. b. plant a Ohio. oa 

15.00 Easton, Pa.—Evergreen, 7.00 7.00 ry Ga g point, unless otherwise nated. chia, 217 
creme green and ro i i Bio i ea 8.00 Davenport a > 

green marbl ya loomfeld, Ont. ......-- 10.00 D Ta. ceeeeeseneessennneeetetnnnnnteee ye 

16.62 — arble ....--- 8.00@10.00 12.00@14 00 Brighto o— m ae 12.50 16.00 Detroit, Mich neti 3.10 
white, grey, in bags... iui 7, i ee = vesssseeesseeeee2.50@13.50 Duluth, ae ; 
, a ee eo Minn. 2 

Middlebrook, Mo.—Red, es 30.00 ge oops N a 15.00 Indianapolis, Ind. ; ae re 

18.00 granites sacks ie red ae (Face 13.00) = Kansas City, Moo 2.43 
20.00 - ee, Wis. ... : -00@25.00 Spb ae scatansinsiniassiasoiaints ee a 3. 

50.00 Missouri river poin ee 21.00 @30.00 a mo. Mich..... 11. so@ia. 00 Milwaukee, wi ; 3.05 

; be npr ar » Nu  Y.u.n.2.-----020---- Minne is eta ats 

15.00 Piqua, O.—Marble! en 20.00@25.00 20.00@25.00 Michigan’ Citys Indien 14.09 Minncapelie, Mies. 360 
x’ Falls and Red — ‘ .00@ 10.00 ARS > <=. LL... - 
_— Granite — “ nee tame Wes. (delivered at job) 10.00@ 10.50 Now. You, 7 Le. ay co 
‘ice ea N. Y.—White C 7.50 Plant City — scieitiechiiediaatamapiascmal Gs po — a Mo. .. 2.60@2.70 
06 %( |1#.1© scmmuissinismiumiuapemaanmenen , wy " ranc alif : . inde vitenesti 
r 7.00@12.00 10.00 Postage, Wis.—Common bys Winn Wash’ Calif... we . <2 
, NOTE: i ay... 3.10 
10.0 sum 25.00 ig . 
16.00 yP Products—caRLOAD PRICES PER TON AN OTE—Add 40c per bbl. for bags — 
D PER M SQUAR ; 
E FEET, sae 
8.50 Ps . Cementt F. O. B. MILL Plaster Board 
crushed Ground pe See Sand A4X32x36" Y4x32x36"" Pb prey 
15.00 Alabaster, Mi Rock Gypsum G alcined Gauging Wood Whi “Weight ” Weigh — 
Bl r, Mich. ypsum Gypsum Plast White§ Sanded Keene’ 1500 Ibs, 2000 Ib Lengths 
3lue Rapids, pe ee Ee aster Fiber Gaugin Pl eenes Trowel P 000 Ibs. 6’-10’, 2000 Ib 
, 2.00 Castalia, Ohio > = 7.50 as te g Plaster Cement Finish Sq Ft a PerM 
ra Centerville, Towa ....-3. es 3 eana = 11.00 iiso0Ssi«aM00sti(‘i‘“‘zazu‘ ‘;sée”:~«C~*é«k*'S — Sq. Ft. Sq. Ft 
pS Ariz. .... : 20 4. soa? eee. Me, nh ee eee 23.75 36.00 i td . 
Fr Blas, tig, vennewone we sees ees SF eer eae a ne 19.375 20.00 36.75 
Grand Regis, Mich. . 3.50 “se or ae Figg 11-90@12.00 ee _— ee, 9 eee pes 
Gypsum, Ohio — 3.50 4.50@7.00 ‘ a —— 00 11.00 og ee ‘Ki 10.50@11.50 Ka 
@8.50 SL amiga Man. ......... 3/30 50 7.50 3°00 —_ 11.00 very 22.00 ta 
8 Hanover, Mont. em ne = a cag | E28 (2220 gry 
0650 Ookhne woe 3:30 a. ac ee ee ae — 20.00 
10.00 Piedmont, S. D.. 5.50 30) O8te Ss CALLOO 11.50 ante se 2 - 
$00 Plasterco, Va. =. ‘6 7-30 9.00 11-00 11.00 21.20 7.80 _—_— 2 2 
itd fSouthsed” Oita.” 5.00 700 «900-100 «11.00 7364+ 2825 3200 19.373 20.00 
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Incorporations 





Laval Quarry, Montreal, has been registered. 

The Cape Henlopen Sand Co., Lewes, Md., has 
been incorporated for $100,000. 

The Building Materials Co., 
has increased its capitalization 
$350,000. 

Falconer Coal, Gravel and Supply Corp., New 
York, N. Y., has been incorporated for $50,000 
by M. Lindquist, G. Josephson and T. Anderson. 

The Sand-Lime Products Co. has 
porated in Detroit, Mich., with a 
$50,000. 

The Speers Sand and Clay Works, Wilmington, 
Del., has been incorporated for $300,000 to en- 
gage in the mining of sand, ores, etc. 

The Standard Sand and Gravel Co., Kewaunee, 
Wis., has been incorporated for $10,000 by T 
Fedders, C. L. Peterka and George Shaskett, all 
of Kewaunee. 


Norristown, I’a., 
from $290,006 to 


been incor- 
capital of 


Summit Marble Co., Watertown, Wis., has 
changed its name to Summit Marl Co. and has 
increased its capital stock from $6,000 to $15,000 
E. F. Genrich is president. 


The Superior Lime Corp., Brooklyn, N. Y., has 
been incorporated for $5,000 by S. Briggs, M. and 
B. F. Solomon; attorney, A. H. Goodman, 1482 
Broadway, New York City. 

The Sherborn Stone Co., Sherborn, Mass., has 
been incorporated for $700,000 by A. M. McGin- 


ness, L. Meynell and S. T. Woleyks, 12 Hilburn 
Place, Roslindale, Mass. 
Westmount Construction Co., Ltd., Montreal, 


has been incorporated with a capital of $15,000 
to carry on a quarry business and deal in stone, 
sand and cement. 

The Randolph Sand & Gravel > has been in- 
corporated in St. Paul, Minn., by J. P. Langford. 
Davenport, Ia., and J. A. Burnquist, 1504 Mer- 
chants National Bank Bldg., St. Paul, Minn. 


The Massillon-Greenville Gravel Co., Green 
ville, Ohio, has been incorporated for $300,000 
by C. E. Patty, H. R. Brown, J. G. Stewart, 
Guy C. Baker and Fred R. Jones. 


Brittain Sand and Gravel Co., Ltd., Brantford, 
Ont., has been incorporated with a capital of 
$40,000, by A. Brittain, W. H. Luff and others, 
to deal in sand and gravel. 


The Badger State Granite Co., Eau Clrire, 
Wis., has been incorporated for $25,000 to manu 
facture and deal in monuments and ornamental 
stoneware and to engage in quarrying. 


The P and Z Tile and Cast Stone Co., lrook- 
lyn, N. Y., has been incorporated for $10,000 by 
B. Carpenter, G. Zappia and P. J. ae at- 


torney, L. Epstein, 99 Nassau St., New York 
City. 
The Beyer Marbelite Co., New York, N. Y.., 


has been incorporated for $300,000 to manufacture 
marble and patented products. The incorporator 
is R. W. France, 72 Seventh Avenue, New York 
City. 

The P. C. Lavoie Co. has been incorporated in 
Baltimore, Md., with a capital of $50,000, to han- 
dle all kinds of building material. Incorporators 
are Peter C. Lavoie, Henry Massart and Benj. L. 
Freeny. 

H. A. Wickett Co., 


Ltd., Toronto, has been in- 


corporated with a capital of $40,000 to do con- 
struction work and to manufacture and deal in 
cement, cement products, artificial stone, sand, 


lime, plaster, etc. 


The Badger Concrete Co., Oshkosh, Wis., has 
been incorporated for $25,000 to manufacture and 
deal in all kinds of products manufactured from 
cement, stone, granite, marble, etc. The incor 
porators are Henry Barber, F. B. Keefe and 
Chris. Olson. 

The Minneapolis Crushed Stoae Co., Aberdecn, 
S. D., has been incorporated for 30,000 to en- 
gage in the quarry business. The iiucorporators 
are G. S. Johnston, A. W. Harwood and J. R. 
Leonard, of Aberdeen. The company is also qual- 
ified to do business in Minnesota, with location 
at 592 Met. Bank Bldg., Minneapolis 


The Akka Cement Products Co., New Ken- 
sington, Pa., has been incorporated under Dela- 
ware laws to manufacture concrete and cement 
products. The incorporators are James L. Thomp- 





son, Harry A. Rawlinson and Malcolm 
New Kensington. The company is 
by the Capital Trust Co., Dover, Del. 

The Goodwin Building Specialty Co., Milwau- 
kee, Wis., has been incorporated for $15,000 to 
manufacture and deal in products manufactured 
from cement, stone, lime, plaster, etc. The in- 
corporators are Ed. Goodwin, A. G. Well- 
hausen and Walter F. Mayer. 

The Oakfield Gypsum Products Corp., Bata 
via, N. Y., with a capital stock of $150,000, is 
the title of a new a ete which will mine 
and quarry gypsum and _ manufacture lime, 
stucco and building materials. Its headquarters 
will be located in Alabama. The company will 
begin business with $75,000 and the three direct- 
ors each holding 250 shares are Joseph R. Swan, 
of New York; J. Lindsey Hughes, of Utica, and 
George F. Weaver, of Deerfield, Oneida County. 


Quarries 


Stepp, 
represented 








The Georgia Marble Works, Tate, Ga., has suf 
fered a fire loss of about $100,000. 

The Stone Products Co., Bedford, Ind., 
a final certificate of dissolution with the 
of State. 


has filed 
Secretary 


Barre, Vt.—The granite manufacturing plant of 
Biachi & Son at Barre, Vt., was damaged by fire 
Sunday to the extent of $100,000. 

The Southwest Marble Co. has been _incor- 
porated in Knoxville, Tenn., with a capital stock 
of $10,000, by John J. Craig and T. O. Cusick. 


_The Indiana Limestone Quarrymen’s Associa- 
tion has announced a change in its principal place 
of business from Bloomington, Ind., to Bedford, 
Ind. 


The Worlock Stone Co., Perryville, N. Y., is 
planning for the addition of an agricultural lime- 
stone plant to its present crushing plant. The 
company expects to spend about $25,000 on this 
enterprise. 


The Santa Clara County Board of Supervisors, 
San Jose, Calif., has purchased for $85,000 a 
large quarry and crushing plant near Saratoga. 
According to a local newspaper report the county 
supervisors are congratulating themselves that the 
purchase of the quarry will virtually stamp out 
competition of road construction corporations as 
the county will now be able to outbid all others. 


The quarry was owned by James J. Stanfield, 
Mrs. F. W. Knowles, Harry B. Reynolds and 
Frank B. Willard. Equipment on the quarry site 
is in good condition, it is said. 

The Brookfield Quarry and Towage Co., Brook- 
field, Wash, is just completing a new whart, 
warehouse and bunkers at Astoria, Ore. Organ- 


ized in 1916 by Chas. Larson, the Brookfield 
Quarry & Towage Co. has successfully operated 
a rock quarry and crushing plant at Brookfield. 
The’ increased demand for rock and sand _ has 
prompted the company to build a_ capacious 
bunker at the new site, which will considerably 
facilitate local deliveries. They will also handle 
coal for domestic and commercial purposes, as 
well as carrying a full line of builders’ supplies. 


Their already extensive floating equipment has 
been recently increased by the addition of new 
scows and an up-to-date and powerful steam 
dredge. 

The Lincoln Crushed Stone Co., Lincoln, Kans., 


is making progress in the construction of its new 
plant. E. F. Decker, secretary-treasurer, has 
taken charge of the work. He will remain in 
Lincoln a part of the time and the active man- 
agement and control of the business will be 
vested in Mr Decker and a resident manager at 
Lincoln. J. C. Paslay, president, and F. S 








Munch, vice-president, will remain here and will 
be associated with the business in inactive ca- 
pacitie The quarry is located on the Salina 
Northern R. R. at Lincoln. Official laboratory 
tests of the product by the Kansas State Agri- 
cultural College show this stone to be the best 
highway material in this part of the country. 


Mr. Decker reports that sales of 10,200 tons ot 
stone have already been made and the prospective 
demand is very large. Mr. Decker will retain 
his interest in the Cement’ Silo Co. at Salina and 
expects to be here at least once a week. W. A. 
Dehner will have charge of the silo plant while 
Mr. Decker is absent. 
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Silica Sand 


The Ohio Flint and Glass Sand Co., Janesville, 
Ohio, has been incorporated for $100, 000 by CLA 
Bradford, A. A. Bradford, F. K. Pence and 





D. W. Downhour. 
The Youngstown Silica Sand Co., Youngstown, 
Ohio, will establish a $35,000 sand crushing outtit 


at Leesburg, Pa. R. C. Krause is 


the company. 


Sand and Gravel 


The Myers Gravel and Sand Co., Anderson, 
Ind., has announced a capital stock increase from 
$10,000 to $40,000. 


president of 








The Callahan Construction Co., of Dallas, 
Tex., will operate a gravel pit near’ Ennis, 
Tex. A spur track is being run to it from 
Innis, 

The Oregon City Sand and Gravel Co., Oregon 
City, Ore., has been incorporated for $1 25, by 


F. P. Morey, J. H. Wallace, ail 
ot Oregon City. 

The Consolidation Sand and Gravel Co., an 
Illinois corporation, has qualiled to do business 
in Indiana, 1000 shares of its stock being repre- 


Yates and S. L. 


sented in this state. Chas. S. Lundin of Knox, 
Ind., is named as state agent. 

The Allen Gravel Co., 2 Odd Fellows Bldg., 
Memphis, Tenn., reports good activities in Tisho 


mingo gravel, in which they are interested, with 
pits in Mississippi. The probable shortage of 
cars in the autumn is precipitating a good sum 
mer movement, 

The Burris Gravel Co., Shoals, Ind., has suc 
ceeded in obtaining freight rates which will enable 
it to operate with a full force at once. It is a 
big bidder on state highway projects and was 


working under a handicap with regard to ex 
cessive freight rates. 
Sheehan Brothers, for many years in the sand 


business at Stoughton, Mass., have 
erected a building for the manufacture of hollow 
building brick. The brick are made from a com- 
pound of cement and gravel and already the con- 
cern is finding a good market for its output. 
The Southern Sand and, Gravel Co., Memphis, 
Tenn., has been incorporated for $100,000 to en- 
gage in the gravel business, together with the 
mining of coal, lead, zinc, etc. T. L. McCourt, 
one of the incorporators, is a widely known quarry 
operator of this city. He operates a large quarry 
near Williford, Ark., and also one in Mississippi 
The other incorporators are Phil M. Canale, J. E 
Holmes, Leo L. Cole and John W. Loch. 


The Carolina Sand and Gravel Co., Carthage, 
S. C., which recently underwent a change in own- 
ership, has more than doubled its output and is 
now shipping from 40 to 50 cars of gravel weekly. 
The payroll has also been doubled, a number of 
men having been given regular employment. J. C 
Bible, superintendent, was recently promoted to 
sales and credit manager, and Mr. Crane, of Wil 
mington, took charge as production manager. 


The Underwood-Walker Co., Birmingham, Ala., 
has just completed and put into operation its new 
sand and gravel plant at Prattville Junction, Ala. 
The plant. represents an investment of $50,000 
worth of new machinery and has a capacity of 
50 cars of sand and gravel per day. The material 
is mined by a 10-in. centrifugal pump located _on 
a 30x60-ft. barge with 5-ft. water draft. The 
pump is belt run from a 150-h.p. crude oil engine, 
which also generates enough power to run the 
other machinery necessary for operation. 

The Granite Sand and Gravel Co., Indianapolis, 
Ind., recently made a proposal to the Indianapolis 
Board of Park Commissioners whereby the com: 
pany would turn over to them without charge 2 
lake, three-fourths of a mile long and half a 
mile wide, south of Kentucky Avenue and west 
of Harding Street. W. K. Miller, president of 
the company, stated that they intended to remove 
gravel from about 100 acres, thus forming the 
lake. The lake would have a capacity between 
800,000,009 and 1,000,000,000 gallons of water 
and 109, 000,000 gallons could be removed daily 
without seriously affecting the level, thus solving 
the future water supply of the city. The gravel 
company's offer hinges on the city lending the 
company $300,000 to be repaid in 25 yearly in- 
stallments, and on condition that if the park 
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rd ever acquired an adjoining tract of land 
which contains a bed of gravel, that the company 
would have exclusive rights to remove the grave} 

33,000 am acre or 5 cents a ton. Park com- 

ssioners said the offer could not be accepted 
egally as it stands because the city cannot lend 
money to a private individual or firm, but that 
proposal may be altered so as to comply with the 
law by buying the entire area for $300,000 and 

n lease it to the company for sufficient to pay 
terest on bonds. The lake, under contemplation, 
could be used for bathing, boating and fishing 
ind would provide a summer pleasure spot which 
is been desired by the park board for some time. 








Cement 





The Zimmerman Cement Co., Dickinson, N. BD. 
is reported to have put up a cement plant in 
Winnett, Mont. 


The Santa Cruz Portland Cement Co., San 
Francisco. Calif., was recently awarded the con- 
tract for 50,000 bbls. of cement to be used in the 
construction of the Don Pedro dam in Turlock, 
Calif. 


The Alpha Portland Cement Co. closed _ its 
plant at Cementon, N. Y., for an indefinite period. 
It is stated that the shutdown was for the purpose 
of disposing of the accumulated cement on hand, 
and that the date of reopening could not be 
stated. 


The Lehigh Portland Cement Co., Metaline 
Falls, Wash., closed its plant down on July 30 
for a period of two months. During this time 
the company will install a new tramway from 
its quarries to the mill. About 35 men will be 
employed while this work is in progress. The 
plant has been operating two shifts and as the 
demand for cement has been below production a 
surplus of about 150,000 barrels has been piled 
up in the storage bins. 


The Canada Cement Co., of Belleville, Ont., 
has been incorporated by A. A. Huck, plant su- 
perintendent; G. A. King, yard i W. J. 
Armstrong, plant paymaster; W. A. Sutherland, 
chemist, and E. R. Abbott, engineer, with head 
office at Belleville, to operate a combination club 
boarding house for the accommodation of em- 
ployees of the Canada Cement Co., Ltd., at plant 
No. 5, to atedae games for members and to sell 
tobacco, ice cream, soft drinks, etc. 


B. M. Updike, Box 1266, Memphis, Tenn., 
writes as follows: “I am organizing a company 
to go into the cement game. We are amalgamat- 
ing a number of interests and would consider 
taking over a plant anywhere that could be con- 
verted into our use. We shall go into the crushed 
stone business along with the other. If you know 
of any plant or company having a plant that we 
could take over in our new one, [ shall appreciate 
your able assistance. Would also consider taking 
over a stone-crushing plant.’ 








Hanover, Ont.—Several alterations have been 
made to the plant of the Hanover Portland Ce- 
ment Co., Hanover, Ont. It was recently decided 
to use limestone rock instead of marl as one of 
the raw materials of the company’s product, and 
the change has entailed the installation of addi- 
tional machinery to grind the rock and take care 
of the increased output of the factory. The out- 
put of the mill has been increased from 70 to 
1,200 barrels per day. In order to obtain this 
increase one 8x8-ft. P. & M. ball mill driven by 
a 20-hp. Westinghouse squirrel cage motor, and 
one 5x22-ft. Bonnot tube mill driven by a 150-hp. 
motor, have been added to the wet raw grinding 
department, and one 8x8-ft. P. & M. ball mill 
driven by a 200-hp. motor, has been added to the 
clinker grinding department. Mitchell electric 
vibrating screens have been installed in the raw, 
clinker and coal mills. Tunnels with belts and 
elevators have been built under the rock and clin- 
ker storages to facilitate handling these mate- 
rials, and all other elevators and conveyors have 
been changed. The plant has been re- wired and 
the wires put in soadint. The company has two 
water powers in the Saugeen River and additional 
power is purchased from the Hydro-Electric Com- 
mission. The limestone is quarried near Walker- 
ton and is exceptionally pure calcium limestone, 
analyzing over 98 per cent calcium carbonate. It 
is crushed to pass through a two-inch ring and is 
delivered in railway cars. The material is un- 
loade1 either into storage or into the mill bin 
directly from the cars by a 15-ton link-belt loco- 
motive crane. 





Lime 





The Limeton Lime Co., of Limeton, Va., has 
increased its capital stock from $20,000 to $50,- 
000. R. E. Ferr, Front Royal, Va., is presi- 
dent. 





Gypsum Products 


The American Phosphate Corporation, Mont- 
pelier, Idaho, has begun the shipment of 15,000 
tons of dried rock to Los Angeles, Calif. The 
company will shortly install a new large air 
compressor. 

The Montana Phosphate Co., Maxville, Mont., 
claims to have the largest single-bed phosphate 
deposit in the world. This company also owns 
valuable limestone property. Russell, Spo- 
kane, Wash., is president of the company; Dr. 

A. Bryant of Colfax, Wash., is vice-president, 
and F. S. Irwin of Teoka, Wash., is secretary. 





The California Gypsum Corp., 731 Pacific Fi- 
nance Building, Los Angeles, Calif., has prelim- 
inary plans unde: way for the construction of 
a_ new plant_on property recently acquired in the 
vicinity of Covote Wells, Imperial County. The 
plant will consist of a number of buildings, with 
a main one-story plaster mill, and auxiliary struc- 
tures for finished “product manufacture, estimated 
to cost about $350,000, with machinery. A mod 
ern rock crushing plant will be installed, with 
crushing machinery, quarrying equipment, steam 
shovel, etc., estimated to cost about $100,000. A 
railroad line, narrow gauge, will be constructed 
from the the plant site to a connection with the 
San Diego & Arizona Railroad, about 16 miles 
distant, estimated to cost in excess of $200,000, 
including cars and other rolling stock. Work on 
the project will be inaugurated at an early date, 
and preliminary surveys are now under way. 


The New Red Beach Plaster Co., Boston, Mass., 
is Operating gypsum properties at Hope -well Cape, 
New Brunswick, and Stanley, Nova Scotia, ana 
the crude material is shipped to Red Beach, Maine, 
where the company has a plant equipped to man- 
ufacture 100,000 barrels of gypsum plaster and to 
grind 50,000 tons of gypsum fertilizer rock annu 
ally. The company owns its own water power, 
wharves, and extensive water-front and has _ fac- 
tory buildings, stores and houses at the quarry 
and at the plant. Dr. John D. MacKenzie, for- 
merly instructor in the Geological Department at 
Cornel! University and now connected with the 
Massachusetts Institute of Technology, reports 
that there are from 3,000,000 to 5,000,000 tons 
of gypsum in the company’s properties. The 
Hopewell Cape auarry produces a very fine grade 
of gypsum for making plaster of paris suitable for 
dental use, moulds, etc., and the Stanley quarry 
grade is more suitable for building purposes and 
for use as fertilizer. The management of the plant 
is in the hands of Clarence Tarr. The president 
of the company is E. C. Tarr, secretary; Francis 
V. McCarthy, treasurer. and Charles Matlack. 
The company’s Boston office is at 31 State Street. 








Concrete Products 





The South Side Concrete Co., of Jacksonville, 
Fla., is in the market for concrete block ma- 
chinery. 

The Everett Concrete Products Co., 2941 Chest- 
nut St., Seattle, Wash., is turning out architec- 
tural trim stone. 


The Progressive Cement and Tile Works, Potts- 
ville, Pa., is reported to have definitely decided to 
locate a plant at Hazelton, Pa. Plans are already 
under way to market a line of concrete products 

The Kelsite Stone Products Co., Kelsy City, 
Fla., will install about $10,000 worth of machinery 
to make blocks, bricks, roofing tile, wall tile, 
etc. H. C. Mitchell, West Palm Beach, Fla., is 
president. 

Hamilton, Ont.—A plant is being erected at 
Hamilton by the National Slag Products, Limited, 
for the purpose of making building tile, brick and 
roofing material from slag from the Steel Co. of 
Canada. The plant will have a capacity of 6,000 
5x8x12-in. tile per day. The men behind the proj- 
ect are well known manufacturers, engineers and 
business men. W. H. Yates, of Hamilton, is 
president; David Dick, Welland, vice-president; 
J. P. Anglin, Montreal; Hon. G. D. Robertson, 
Ottawa; H. J. Daly, Toronto; W. R. Fleming, 
Toronto; Gordon Hutton and E. J. Robertson, 
Hamilton. 


Phosphate Rock 


The Virginia-Carolina Chemical Co. has been 
awarded reparation of about $1200 on account of 
unreasonable freight rates on fertilizer shioments. 








Sand-Lime Brick 





The Acme Brick Co., Milwaukee, Wis., has 


ust issued an interesting folder describing’ uses 


of sand-lime brick in Milwaukee. The folder is 
very well illustrated with views of buildings in 
which sand-lime brick was used. 


The Adamantex Brick Co. has been organized, 
with a capital of $1,000,000, by George B. Clem 
mer, 1024 North Charles Street, Baltimore, Md., 
and Everett M. Aten, Washington, D. C., to 
manufacture sand-lime brick, and will put up a 
plant in Arbutus, Md., with a capacity of 240,000 
brick per day. 





Personal 





W. H. Andrus, 436 St. James Place, Chicago, 
Ill., wishes to act as a broker fer companies en- 
geging in the manufacture of extremely white 
limestone for use as a whiting or as a pigment 
for paints. 

F. P. Monaghan, superintendent of the Glens 
Falls Portland Cement Co., Glens Falls, N. Y 
has been appointed chairman of the buik ling com- 
mittee for the new Knights of Columbus home 
in Warren St., Glens Falls. 

Geo. B. Massey, consulting engineer, special- 
izing in projects involving large amounts of ex- 
cavation, with offices in Peoples Gas Bldg., Chi- 
cago, sailed on Sept. 3 from New York for a six 
months’ business trip to Europe and Asia. 

E. G. Law has leased the Windmill Point quar- 
ries of the Standard Crushed Stone Co., Ltd., 
Niagara Falls. Mr. Law has overhauled the 
plant and proposes using the whole output on 
road contracts he has secured in Welland County. 

Samuel Rickwood, who for a number of years 
operated a stone yard in Evansville, Ind., which 
he closed during the world war because of the 
difficulty experienced in getting labor, has ac- 
cepted the position as superintendent of the 
Caden Stone Co., of Evansville, to take the place 
of Arthur Capella, who died several months ago. 

George Olsen, at one time an associate editor 
of Rock Products and recently secretary of the 
Wisconsin Building and Fuel Merchants Asso- 
ciation on August 1 joined the sales department 
of the Farley Hopkins Co., Chicago, miners, 
shippers and dealers in coal. During Mr. Olsen's 
three years with the Wisconsin building supply 
dealers he increased their association membership 
from 55 to 443. 

B. G. Dann, who for the past four years has 
been connected with the engineering department 
of the Truscon Steel Co. in Youngstown and 
New York City, has resigned to accept a position 
as manager of the New York office, 30 Church 
Street, of the Hendrick Mfg. Co., maker of per- 
forated metal screens, elevator buckets, general 
sheet and light structural work; also light and 
heavy steel plate construction. Mr. Dann is a 
graduate of the engineering department of Lafay- 
ette College. 





Obituary 





Willis S. Phelps, proprietor of the Redstone 
Quarry, Burlington Vt., died suddenly on Aug. 6 
of heart trouble. Mr. Phelps had suffered from 
heart trouble for some time, but of late had been 
improved and his fatal illness was of only about 
12 hours’ duration. He is survived by his wife 
and one sister, who resides in Nebraska. He was 
a member of Burlington Lodge of Elks, and was 
well and favorably known. He was 65 years of 
age, having been born in 1856. 
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Why Industrial Chemists Should Have 
Rock Products Regularly 


While published primarily in the interests of producers of lime, limestone, rock phosphate, talc, silica 
and other basic raw materials of the chemical industry, Rock Propucts keeps its readers informed on 
the USES of these various commodities. 


Such articles are contributed by the foremost authorities in the respective industries of which they 
write and contain information and data of interest and value to those and all other chemical industries. 
Following is an incomplete list of some of these articles that Rock PRopucts has recently published: 


1918 
Uses of Lime in the Manufacture of Organic 
Chemicals. 
By C. M. Steine, Ph. D. 


1919 
Use of Lime in the Tanning Industry. 
By Ellwood Hendrick January 1 
Use of Lime in Water Purification. 
By Chas. P. Hoover February 26 


December 4 


The Use of Lime in the Sugar Industry. 

By S. J. Osborn April 12 
Uses of Lime in Ore Dressing and Metallurgy. 
By Paul T. Bruhl August 16 
Use of Lime in the Paper Industry. 

By Martin L. Griffin November 22 


1920 


Use of Lime in the Soap Industry 


By E. Scherubel February 14 


Use of Lime in Construction. 
By Warren E. Emley 

The Use of Talc and Soapstone. 
By Raymond B. Ladoo 


1921 


and Other 


July 3 


August 28 


Use of Silica 
Paints. 


By F. P. Ingalls (Serial) 


Mineral Fillers in 


February 26 to May7 


This present issue of Rock PRODUCTs is an earnest of what we are doing 


along these lines. 


Rock Propucts is the only journal of these industries dealing with the 


technology of operation. 


1918 


Production of Light from 
Dolomite Limestone. 
By Harry E. Bachtenkircher January 2 
Heat Treating Versus “Burning Lime.” 
By Waller Crow February 13 
The Heat and Temperature Required to De- 
compose Limestone. 
By Warren E. Emley 
Fuel Economy in Lime Burning. 
By E. Schmatolla 

June 19, 1918, to March 12, 1919 
Potash as a By-Product of Cement Industry. 
By Richard K. Meade (Serial) 

July 17 to Sept. 25 

Producer Gas Fuel for Burning Lime 
By Warren E. Emley August 14 
Temperature of Burning and Hydration of 
Magnesium Oxide. 
By E. Schmatolla November 6 
Decarbonation of Dolomite Limestone in the 
Rotary Kilns. 
By E. E. Eakins 


Burner Magnesia 


April 10 


November 20 


The subscription to Rock Propucts is $2 
Rock Propucts is the recognized medium 


1919 


Vanufacture of Carbonic Acide and Other By- 
Products of Lime Kilns. 

By E. Schmatolla January 29 
Manufacture of Carbonic Acid from Limestone, 
Dolomite and Magnesite. 
By E. Schmatolla 
Practice in Preparation of Phosphate Rock. 
By R. W. Stone August 2 
Silica Rock and Sand for Glass Making. 

By F. Gelstharp October 25 


June7 


1920 

Principles and Practice of Air Separation. 
By S. P. Kanowits April 10 
Diatomaceous (Infusorial) Earth—Occurrences 
and Uses. 
By W.C. Phalen 
Practical Chemistry for 
Manufacturers. 
By Richard K. Meade (Serial) 

April 10 to Sept. 10, 1921 


April 10 


Lime and Cement 


By Henry H. Hinshaw 
Science Applied to the Rock Products Industry. 
By Kirby Thomas 

Properties of Talc and Soapstone. 


Cleaning Phosphate with Air 
Burning Limestone for Both Lime and Car- 
bonic Acid Gas in the Beet Sugar Industry 


By Raymond B. Ladoo 


tioned Whitewash. 


Can you have afforded to miss the following? 


Possibilities of Peat as a Fuel for Lime Kilns 
May 22 


August 14 


By Raymond B. Ladoo September 25 


October 9 


(Serial) November 6 to December 18 
Talc in Fire-Resistant Paint 

November 6 
Lime as a Basis for White Paint—Old-Fash- 
ecembeer 4 


1921 


Control Lime Burning in Shaft Kilns by Use 
of Pyrometers. 

By Chas. A. Breskin 
Opportunity of Technical Men in the Lime 
Industry. 

By Harvey S. Owen 


January 1 


June 4 


a year—26 issues. 


of market news of these industries. 
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Used Equipment 


Rates for advertising in the Used Equipment Department: $2.50 per column inch per insertion. Minimum charge, $2.50. Please send check wit 
your order. These ads must be paid in advance of insertion. 
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NO. 8-D, GATES 
GYRATORY CRUSHER 


STANDARD DRIVE 


Fitted with manganese head and con- 
caves. Included with this crusher, we 
have the following extra spare parts: 


1 New, Manganese head. 

1 New, set of manganese concaves. 

1 New, main shaft. 

1 New, Spider, and 2 New, eccentrics. 


We also have many other sizes and 
types. We specialize in good quarry 
equipment of all classes. Write us fully. 


Reading Engineering Co., Inc. 
1227 Tribune Bldg., New York, N. Y. 








New Rubber Belting 


900 ft: 02" Gple...- esc $0.99 per foot 
5 a a | ee 1.04 per foot 
527 ft. V4" Geply....ccc-.ccccese 1.25 per foot 
529 ft. §G" Gewly...ccccscc2.<.: 1.39 per foot 
520. ft. 16" Genly......c-ccccu 1.90 per foot 
CSG: tts 0G"  Gemie..8c.2s.. 1.48 per foot 
SIZ fe 06° Geale:.....cc.:.. 2.00 per foot 
Z2VG ft. 24" Geplgiccc.2c. cscs 3.15 per foot 


Rolls Cut to Any Length 


National Belting and Salvage Company 
268 East Water Street Milwaukee, Wis. 





One 50-ton, standard gauge Baldwin Mo- 
gul; 170 lbs. pressure. 

One 56-ton, standard gauge American 10- 
wheeler; 175 lbs. pressure. 

Two 50-ton, standard gauge Brooks 6- 
wheel switchers; 160 Ibs. pressure. 

One 42-ton, standard gauge Shay geared 
locomotive. 

One 24-ton, standard gauge Shay geared 
locomotive. 

One 14-ton, 36” gauge American Saddle 
Tank. 

Two 23-ton, brand new 36” gauge Porter 
6-wheel switchers; separate tenders. 


One Model 14-B Bucyrus Shovel. 


The above are only a few items of our 
stock. Will gladly send you our complete 
stock lists. 


Birmingham Rail & Locomotive Co. 
Birmingham, Ala. 








FOR RENT AND SALE 


13—6-yd. re-built dump cars, std. gauge. 

20—12-yd. Westerns, like new, std. gauge. 

50—60,000-lb. capacity flat and box cars. 

1—Western standard gauge spreader. 

1—Osgood 18 revolving shovel, traction wheels, No. 
794, %-yd. bucket, used 8 mos. 

1—Marion_36 combination peawel and drag-line, No. 
4725, caterpillar traction, 2 -yd. bucket; used 
4 mos.; built March, 1931. 


1—Marion 76 steam shovel, No. 3503, std. gauge. 
1—Marion 76 steam shovel, No. 3503, std. gauge. 
LOCOMOTIVES 


—32-ton Vulcan_four-driver saddle-tank, used sixty 
days; built March, 21. 


1—40-ton 17x24 in. four-wheel switcher. 
2—50-ton 18x24 in. six-wheel switchers. 


2—NEW 25-ton six-wheel Porters, separate tenders, 
36 in. gauge. 
2—18, 14, and 10-ton Vulcans, 36 in. gauge. 


Locomotive-Cranes, Railway Equipment, Etc. 


INDUSTRIAL EQUIPMENT CO. 
McCormick Building Chicago, Ill. 


| 
| 


Machinery For Sale 


DRYERS—Direct-heat rotary dryers, 3x25’, 3% 
x25’, 4x30’, 5%4x50’ 6x50’ and 7x60’; double ‘shell 
dryers, 4x20’, 5x30’ and 6x35’; steam- -heated air 
ae dryers, 4x30’ and 6x30’. 

LNS—Rotary ~— 3Ax25', 5x60’ and 6x70’, 
6x00" 7x80’ and 8xll 

MILLS—6x8’, 6x5’, rn 3x3%’ pebble and 
ball mills; 8x4’, 6x4’ and 4x4’ cantina ball 
mills; 3’ March mill; 42’, 33’7 and 24 Fuller- 
Lehigh mills; 43x20’, Sxil’, 5x20’, ud 
6x20’ tube mills; 734x13  9x15/", 16x10’ and 
30x60” jaw crushers; one “Infant” No. 00, No. 
0, No. 2, No. 3, and No. 9 Wiliems: Pg | ham- 
mer mills; one Kent type “G” mill; 36” and 
40” cage mills; 3’ and 4%’ terdines mills; 
18x12", 20x12’" and 30x10’ roll crushers; No. 0, 
No. 1 and No. 3 Sturtevant rotary crushers; one 
No. 2 Sturtevant ring roll crusher; 3 roll and 
No. 000, No. 00 and No. 0 Raymond mills; one 
No. 5 Telsmith breaker; one 36’ Sturtevant 
cnet? mill; one 3 roll Griffin mill; 60’ chaser 
mi 

SPECIALS—Five automatic package weighing 
machines; jigs; one keystone excavator; 6x8’, 
6x5’ and 4x3’ Newaygo vibrating screens, Richard- 
won automatic scales. 


Air compressors and tanks. 


W. P. Heineken, Engineer 


e- Liberty Street, New York. Tel. Cortland 1841 








Large Crushers 


JAW: 24x36-in. Farrel type 15B. 
10x36-in. type 22B. Virginia de- 
livery. 

Gyratory: Two No. 6 Chalmers 
& Williams. New Jersey delivery. 

All good condition. Do you want de- 
tails on these or other sizes? Relaying 
rails in stock. 


E. H. Wilson & Company 


Commercial Trust Building 


PHILADELPHIA 








IMMEDIATE DELIVERY 
NO’S. 6, 734, 9, 10 AND 18 CRUSHERS 


No. 10 McCULLY CRUSHER. 

50-75 HP. single drum 25 Cy. Mote 

25-50-100 Kw. Eng. and Turbo Sets, "Dir. Cur. 

250-300-500 Kw. Turbo and Eng, Sets. 

—oen” STEAM DRIVEN COMPRESSORS, 50- 
t 


5-6-12 Ton 24-in. Gauge Gasoline Locomotives. 
aut Driven. Compressors, - so ft. 

6-8-10-in. Sand p, belt dri 
20. 40 HP. double drum Elec. Hoist, 440 V. 60 Cy. 
5-10-15 Ton Holt Tractors. 

git 290 nF: NEW B. & W. 200 Ib. boilers steel 
15 
9 


asing: 
iy HP. 125 1 _ Deller Baia. Indpls. 
K GATES REGULAI’ DRIVE, BARGAIN 


Send Us Your Inquiries Centrif. Pumps, Motors, 
Compressors and Electrical Equipment 


ROSS POWER EQUIP. CO. 
Indianapolis, Ind. 








SEVERAL BELT BARGAINS 


98 ft. 24” 4-ply Rubber-Covered Conveyor 
roo. slightly used.............. 1.50 per foot 
100 ft. 30” 8-ply Canvas- marry Belting, 
slightly used $1.62 per foot 


NATIONAL BELTING AND SALVAGE CO. 
268 East Water St., Milwaukee, Wisconsin 








New—RAILS—Relaying 


All sections on hand for quick shipment. 
Reasonable prices quoted. Our stock is 
very complete. 


Pittsburgh, Pa. 


Frick Building 





WANTED 


Good used Emerick Air Sapevater. 
Three or Four Roll Raymond Mill. 


Address Box 1500 Care Rock Products 
542 S. Dearborn St., Chicago, Ill. 








FOR SALE 


D. Dz. viery Electric na drums parallel 48x36”, 
82 h.p., 440 volt, 60 3 ph. 

% yd. Bucyrus ‘Shovel, Sta. Gauge, Railroad type. 

800 ft. Laidlaw Compressor, two stage with inter- 
pope od and unloader. Belt drive, with or without 
motor. 


Hulbert A. Bond, Rowayton, Conn. 





WANTED 


A small crusher suitable for crushing 


brick. 


NORTH INDIANA BRICK CO. 
Michigan City, Ind. 











FOR SALE 


2—Model 28 Marion full revolving Shovels 
on traction wheels, 54 yard dippers, 
shop numbers 3134 and 3137. 


H. R. HAMILTON 
Union Arcade Pittsburgh, Pa. 








Take advantage of the Opportunity 
offered in the Used Equipment De- 
partment to dispose of the equip- 
ment that you no longer need. 
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Classified Advertising 


Rates for advertising in the Classified Department: $2.50 per column inch per insertion. Minimum charge, $2.50. Please send check with your order, 





VILL LLL 


ese ads must be paid in advance of insertion. 
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Plants for Sale 


Plants for Sale 


Help Wanted 








For Sale, Rent or Lease 


On a royalty, a modern, equipped, ground, 
limestone crushing and pulverizing plant 
with 30 acres of a 30 ft. ledge of the high- 
est testing blue limestone in Southern 


Ohio. No lack of business. A good local 


FOR SALE 


Established_and successful crushed stone plant and 
business in Virginia. Now in operation with plenty 


| of orders for balance of season. Two crushers with 


good output and making good money. Price. $25,000; 
part terms can be arranged. Good reason for selling. 


| Address owner, 


Box 1501 
542 S. Dearborn St., Chicago, Ill. 


Care Rock Products | 


WANTED 


Superintendent for small Lime Plant. 

| Must be experienced and give references. 

Address Box 1499 Care Rock Products 
542 S. Dearborn St., Chicago, Ill. 





| 








trade; plant now in operation, but am un- 





able to manage it on account of my age 
and health. A fine location for a larger 


plant with no chance for opposition. Call | tiful permanent polish. 


on or address at once 


Opportunity in Barre Granite Quarry 
Great deposit granite in central West. Takes beau- 
More than equal to Barre. 


Immense supply. No hoisting or disposal of waste. | Absorbs Profits 


No heavy machinery required. 


Idle Machinery 


Close rail. Non-com 


petitive market Mississippi to Pacific. Wanted: Men This department is the medium for the 
with sufficient capital to equip and operate wholesale is 
FRANK SHARP rough dimension quarry; or mutual associated prac men who keep the wheels going. Sell 
tical granite quarry tradesmen. Big opportunity. Make | : : ’ 
Lynchburg, Ohio | big money quick. Write O. M. Holmes, Strand Block, | your idle machinery to the man who'll 


Livingston, Montana, for full particulars. 


keep it going. 








Have you a plant for sale? 
a superintendent or manager? 
ent or manager? 


Do you wish to purchase a plant? 


Are you in need of 


Are you looking for a position as plant superintend- 
Advertise your wants in these columns for quick results. 
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Buyers’ Bulletin 


_MANUFACTURERS OF MACHINERY AND EQUIPMENT :—These inquiries are live, up-to-date in- 
quiries that have come direct to us from the individual in each case. 


READERS OF “ROCK PRODUCTS” :—This Department is for your special help and service. If you 
do not see what you require advertised in “Rock Products,” tell us your needs and we will publish them 


here. There is no charge for this service. 
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Harry A. Brooks, 112 Ryerson Ave., Pater- 
son, N. J., desires catalogs on shovels, all makes. 


Smith & Petersen, 729 W. 5th St., Reno, Nev., 
advise that they desire prices and data on ma- 
chinery for crushing and screening for a sand 
and gravel plant complete, bank run, no washing 
required, of 100 yds. capacity per day. Desire 
information immediately. 


E. P. Crawford, Mining Engineer, Silver City, 
N. M., advises as follows: ‘I am making a pre- 
liminary investigation for the installation of a 
small cement plant and desire to come into 
touch with sources of information for methods, 
costs, etc. 


R. J. Schirm, P. O. Box No. 4, Los Angeles, 
Calif. (American Sand & Gravel Co.), desires 


catalogs and prices on dragline conveyors, small 
locomotives and 36” track, elevators, crushers 
for sand, rock and gravel plants. 


Mr. C. O. Fitts, Care the Belmond Savings 
Bank, Belwood, Iowa, advises that he is organiz- 
ing a gravel and sand company to produce these 
materials on a commercial basis and desires cata- 
logs and data regarding machinery to be used in 
such a plant. 


Albany Concrete Stone Co., Albany, N. Y., 
advise: “We are in the market for an inexpen- 
sive truck loader for loading 2” crushed stone 
from storage pile to our dump trucks. Would 
prefer a used machine or some other device to 
load our automobile trucks, as we store consider- 
able stone in a vacant lot during the fall and we 
understand a loader will save us money.” 
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The Lightning Sand Pump 
Is No Loafer! 


Operate like a flash! Adjusts in a flash! Parts re- 
placed like a flash! 

The life of the Lightning Pump is one long, unbroken streak 
of production, 
Simple in design and construc- Ball thrust bearings, front and 

tion. rear. 


Drum removable and adjust- Chilled bumper in sand drum 
able to any position. provides long wear. 


Drum plate quickly removable. Bumper quickly replaced. 
Detailed description with prices on application. 


Address Pump Dept. 


Kansas City Hay Press & Tractor Co. 
Kansas City, Mo. 





————— 





FULLER PRODUCTS 


Insure Fullest Satisfaction 
Crushing Rolls. 


Pulverizer Mills. 

Direct and Indirect Fired Dryers. 

Ball and Tube Mill Liners and Partition Plates. 
Fuller-Kinyon System for Conveying Pulverized Materials. 
Sprockets, Traction Wheels, and Roll Heads. 

All kinds of High Grade Chilled Charcoal Iron Castings 
for All Uses. 


Ask for catalogue and prices 


FULLER-LEHIGH COMPANY 
Fullerton, Pa., U. S. A. 











New Holland Re-crushing Rolls 


From | to 10 
ton capacity. 
Especially de- 
signed for fine 
concrete work 
and sand. Low 
in price. Satis- 
faction guaran- 
teed. Write for 
catalogonRolls, 
Rock Crushers, 
Revolving 
Screens and 
Elevators. 


NEW HOLLAND MACHINE COMPANY 
New Holland, Pa., U. S. A. 


{date vi 











FROGS and 


o_\ 


























SWITCHES | 


The Central Frog & Switch Co., Cincinnati, O. 


Frogs, Switches, Crossings, Switch Stands, Rails, Angle Bars, 
Fishplates, Throws, Rail a Tie Plates, Portable Track, 
Etc., Etc. 














Sand Washers " @-Foot Dry Pan 


Lewistown Foundry & Machine Co. 
LEWISTOWN, PA. 


Builders of heavy duty crushers and glass sand 
machinery. Glass sand plants equipped complete. 


Write for prices and catalog 








combine dollar-sav- 
ing features of bucket 
construction which 
are illustrated in our 
latest catalogue. 


Write for it today. 


THE OWEN BUCKET CO. 


538 Rockefeller Bldg., Cleveland, Ohio 











THE STANDARD OF EXCELLENCE 


BALDWIN 


Industrial and Contractors’ 
LOCOMOTIVES 


are in use where dependable motive power is 
required, 
Full information upon request 


The Baldwin Locomotive Works 
PHILADELPHIA 











SCREENS 
Of All Kinds 
Chicago Perforating Co. 


2445 West 24th Place 
Tel. Canal 1459 CHICAGO, ILL. 
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Maddox Foundry & Machine Company 


ARCHER, FLORIDA 


Manufacturers of the 


Abbott Improved Crusher Feeder 


Indispensable where clay or sticky material is 
mined. 

We manufacture washing, crushing and drying 
machinery for phosphate and lime rock, suction 
and dipper dredges. 

We contract for complete plants. 





Fit 


CRANES 
OHIO LOCOMOTIVE CRANE CO. 


POPLAR ST. ) = © Oe O° EOL 1o} 3 0 ce) 




















“Hercules Solid Weld’ 
Steam Shovel Contes 





Best In the World. Will Actually Wear Out 


The Columbus McKinnon Chain Company 
Columbus, Ohio 





Perforated Metal Screens 


FOR EVERY PURPOSE 


We make a specialty of screens for Rock, 


Gravel and Sand 


Diamond Manufacturing Company 
Wyoming, Pennsylvania 








BYERS 


Cranes 












This is our Full-Revolving 
type, built on highest lo- 
comotive-crane standards. 
Byers ‘‘Auto-Crane’’—half 
circle swing — completes 
the line; provides equip- 
ment me “gee the crane 

needs of every contrac- 
am tor. Interes ting booklet 
fm cladly sent. 


THE BYERS 
MACHINE Co. 


310 Sycamore St. 
RAVENNA, OHIO 


Sales Offices 

















Everywhere 





for elevators, 
dredges, lumbering, 
mining, oil-well drill- 
ing, suspension 
bridges, stump pull- 
ing, cranes, derricks, 
ships’ rigging and 
every other form of 
wire rope use 


a . Fore baw 
" ataliogue 
Wilire “ree 
Rope American Steel & Wire Co. 
=A Chicago New York 














ANCHOR BRAND 
COLORS 


For Mortar, Cement and Brick— 
Brown, Black, Red and Buff 
—Strongest and Most Durable 


Manufactured by 


C.K. Williams & Co. 


Correspondence Solicited EASTON, PA., U.S. A. 








When in the market for machinery or equipment, 
look through the advertisements of ROCK PROD- 
UCTS. If you do not find what you want adver- 
tised in this issue, write us and we will put you in 
tcuch with reliable firms who can supply your need. 
This service is free to our readers. Use it. 


Rock Products 


The Nation’s Business Magazine of the 
Rock Products Industry 


542 So. Dearborn St. Chicago, Hlinois 
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; ; CONCRETE 
BRICKS, BLOCKS, BUILDING TRIM, POSTS, 
Browning Locomotive Cranes SEAR AG WOR CAST STORE Te 
“A Giant's Strength with a Wizard’s a 


Fe oer MICAS aa CRYSTALS 
















—For economical material handling. 

Write for Catalog 

THE BROWNING 
COMPANY 

Cleveland 





New York 
Chicago 





iS CHANGED INTO 


Beattie SPARKLING GRANITE 


Salt | ake City 
Los Angeles 
San Francisco 


BEAUTIFUL, ARTISTIC AND EVERLASTING 
Adds to your product a selling value five times greater than the 


facing cost. 
ones a Made in six scientifically milled sizes, extremely hard, sharp and free 
Serie n, from dust. Insures strength and beauty. Booklet, ‘‘Micaspar and How 
» ©. to Use It,’’ with free samples, mailed on request. 


Crown Point Spar Co., Inc., 101 Park Ave., N. Y. 




















THEY’RE SELF-PROPELLED 


MYERS There’s no need of pushing or pulling a 
Myers-Whaley Shovel around. It is self- 
WHALEY propelled, adaptable to any gauge track, and 


loads at the rate of one ton a minute. 


siesta ee AND STEEL PLATE WORK 


MYERS WHALEY CO., Knoxville, Tenn. 








W. Toepfer & Sons Co. 


Milwaukee Wisconsin 



































Electric Motors | PERRY -esctossrriss 


. Kearny, N.J. 

TERRY MFG Co. 
GRano CENTRAL TERMINAL 

New Yorx Ciry. 













Large Stock of New 
and Used 


Motors and 

















Fut Cincte Cranes. "Eauirment Tat Lasts: Timoer ion Dernicns, 
Generator Ss Let Us Souve Your Mareria HANDLING PROBLEMS, 
R ° f A M ak All Types al 
OO ae Tepe , Steel and Timber 3 E g "> f 
DERRICKS 





Sorgel Electric Co., Milwaukee, Wis. 

















(SAUERMAN DRAGLINE CABLEWAY EXC iATORS 


P O RTE R dig. convey. elevate #dump in one 
| Cost data furnished by prominent gravel 
x producers who are using Sauerman equip- 















ment backs up our claim that sand and 
gravel can be excavated and conveyed 


“3: from pit to plant by one of our 
on drag-line cableway excavators at 
. a lower cost per ton than by 
see using any other equipment or 
aon combination of equipment. 


For Every Purpose = Write for Catalog No. 7 


Sauerman Bros. 





1140 Monadnock Bldg. 
Chicago 


H. K. PORTER COMPANY | | | smir-sttattescanm 


PITTSBURGH, PA. 
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J. C. BUCKBEE COMPANY 
ENGINEERS 


BUILDERS OF CEMENT PLANTS 


FIRST NATIONAL BANK BUILDING 
CHICAGO, U. S. A. 











We Design and Equip 
Complete Plants 


tus the manufacture of gypsum products, such as wall 
plaster, moulding plaster, wall board products, gypsum 
block products, also mixing plants. 

We are prepared to furnish complete machinery-equip- 
ment and design and furnish plans for the installation. 
Consult our Engineering Department. Forty years’ expe- 
rience in designing of wall plaster machinery and plants. 


The J. B. Ehrsam & Sons Mfg. Co. 


Engineers, Machinists and Founders 


Enterprise, Kansas 





Robert W. Hunt Jno. J. Cone D. W. McNaugher 


ROBERT W. HUNT & Co. 


Inspection —Tests — Consultation 





Inspection New and Second Hand Machinery, Pumps, Crushers, 
Steam Shovels, Cars, Locomotives, Rails and Quarry and 
Contractors’ Equipment 


INSPECTION AND TESTS OF SAND, GRAVEL, CEMENT, STRUCTURAL 
STEEL, CASTINGS AND CONSTRUCTION MATERIALS 


Cement, Chemical and Physical Testing Laboratories 
CHICAGO Pittsburgh 


Cincinnati San Francisco 


New York 


St. Louis Kansas City 











EXCAVATION 
Geo. B. Massey Co. 


Consulting Engineers 
942 Peoples Gas Building, Chicago 


SPECIALISTS IN 


STRIPPING AND MINING. 
COSTS REDUCED 





F. L. SMIDTH & CO. 


50 CHURCH STREET NEW YORK 


Engineers 





CEMENT MANUFACTURING PLANTS 

CEMENT MAKING MACHINERY 

PULVERIZED COAL INSTALLATIONS 

GRANULATING AND PULVERIZING 
MACHINES FOR ALL MATERIALS 

FLINT PEBBLES—SILEX LINING 

THE LENIX BELT DRIVE 


























The kind of reader service that registers results 


can be found in 


Rock Products 


The Nation’s Business Magazine of the Rock Products Industry 


542 South Dearborn Street 


Chicago, Illinois 








When 


writing advertisers please mention ROCK PRODUCTS 
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The success of any house supplying repair and renewal parts 
depends on furnishing what is needed quickly and correctly, 
and of satisfactory quality. 

Sixteen years in the Perforated Metal field have given us the 
experience, equipment and technical knowledge, and three 
hundred tons or more of Steel Plates and Sheets enable us to 
fill rush orders promptly. 

Try us with your next order. 

Cross Engineering Company, Offices and Works, Carbondale, Pennsylvania 
~ [— 
- JAW & ROTARY 
)e For All Rocks and Ores 





Softer Than Granite 
GYPSUM MACHINERY—We design mod- 






rs, ern Plaster Mills and make all necessary 





















ind Machinery, including Kettles, Nippers, 20” to 47” 1? 
Crackers, Buhrs, Screens, Elevators, anes. 
AL Shafting, etc. Many 
' variations 
Special Crusher-Grinders for Lime ‘ 
y 
S Butterworth & Lowe 
rgh ’ 3 t cog UES su ella” 17 Huron St. Grand Rapids, Mich. 
ace Nippers—17x19”, 18x26”, 20x30”, 24x36” and 26x42” 
one ‘a 





MITCHELL: SCREEN 


The Mitchell, the screen that has established re- 
markable records for economy and efficiency, will 
be on exhibition at the Seventh National Expo- 
sition of Chemical Industries, 8th Coast Artillery . 
Armory, New York, week of September 12th, 
and also at the American Mining Congress, 


Coliseum, Chicago, October 17 to 22. 

















Write for complete description of the 
Mitchell, together with operating data 
relative to the particular material you 
are handling. 


STIMPSON EQUIPMENT CO. 


Felt Bldg Salt Lake City —Grand Central Terminal Bldg. New York. 









By the very nature of the work it is called upon 
to perform a pulverizer must be much stronger 
than the material it handles. 


i = ASTON ARS Only STEEL will stand the stress 
; ohare rs ee “K-B”’ is built ALL-Steel 


standard or special, and com- 
plete narrow gauge railway equip- 
ment from track uv—built for en- 
during service and backed up by , 
thirty years of Easton experience Catalog with full particulars on request 


are available for every car haul- 
age requirement in the rock prod- 


ucts industry. 
K-B 


Fa ) K-B@ PULVERIZER COMPANY 
= ja Be. 

‘ ‘ < Wo) t pe 
49 Dey Street, New York Works: Easton, Pa. 
Atlanta Chicago Dallas Los Angeles Pittsburgh 
Boston Cleveland Detroit Philadelphia Salt Lake City 































Oda 92 Lafayette St. NEW YORK 
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“LOCOMOTIVE CRANES 
CLAM SHELL-BUCKETS - SHIPBUILDING CRANES 
> CAR DUMPERS PILE DRIVERS «<? 


HE MCMYLER INTERSTATE Co. | 


CLEVELAND OH! 











¥ 





Handling Limestone With a Type “J” Locomotive Crane 


This crane has proven to the satisfaction of a large number of owners 
that the heavier crane is the cheapest one to buy for some classes of service. 
he Type “J” is only one of a large number of cranes manufactured by 
this Company. 
e also manufacture a complete line of clamshell buckets. 


The McMyler Interstate Co., Cleveland,O. 


September 10, | 





LYIUGH 
PORTLAND 
CEMENT 
co 





Economy, speed and lowest cost of operation are 
assured with 


O. S. DEPENDABLE 


Locomotive Cranes 


Manufactured in sizes ranging from 7 to 60 tons capacity. 
7- and 12-ton sizes mounted upon either railroad wheels, crawl- 
ing treads or traction wheels and equipped to handle clam 
shell, orange peel or scraper type bucket, and electro magnet. 

Equipped for operation either by steam, electric or gasoline 
engine as desired. 

The ideal equipment for contractors and supply yards, 

Catalog No. 18 sent upon request. 


Orton & Steinbrenner Co. 


92] 


Sy 





BRANCH OFFICES: 
New York City, 1766 Hudson Terminal San Francisco, Calif., 766 Folsom St. 
New Orleans, La., 444 Malson-Blanche 


Main Office—Chicago, IIl. 
Factory—Huntington, Ind. 


Q. 

Chicago, Ill., 812 Edison Bidg. Annex 
Seattie, Wash., Hoge Bidg. 

Denver, Colo., 18th and Wazee Sts. 


Boston, Mass., 261 Franklin St. 
Birmingham, Ala., Brown Marx Bldg. 








sg 














COMPLETE INSTALLATIONS 
For Stone Quarries or Lime Plants 
We are prepared to build and superintend the installation 


of all equipment necessary to start operations. 


Reliance Products are equal to the best and we know that 
our engineers can save you money by their recommenda- 
tions. Prompt deliveries. 


Let Us Quote You Prices 
Universal Road Machinery Co. 


Kingston, N. Y. 
Reliance Quarry and Road Building Equipment 














<iA\TCOME 
WHITCOMB 
ocOMOTIVES 


IT WILL PAY YOU TO GET OUR 
PROPOSITION BEFORE YOU BUY 


Geo. D. Wuitcoms Go. 


ROCHELLE, ILLINOIS STORAGE BATTERY Locomo- 


y. S. A. DRIVE WHEELS y 


FED GASOLINE OCOMOLIVE® 

















L - sad 


GEAR AND FRICTION DRIVEN 
GASOLINE LOCOMOTIVES—2!, 
TO 25 TONS ON DRIVE WHEEL 














921 


| 
| 
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YU CUM@@MMHHH@ZCC@H@@@H@@HHHH@@@q@@q@€tMd | 


INTERNATIONAL 
BARRELS | 


are without equal for quality, strength and durability | 


YUMVMCCCCHC@@@@HXZXZZCTZ#2Z€M@€™elle 





They are the best containers used in the 


The ledge of limestone ran 18 
Lime, Cement and Plaster Trades. 


to 24 inches thick. On the day 
that this photo was taken the 
ERIE loaded out, without blast- 
ing, an average of two cars an 


Our several branch shops permit haa, 50 en See. abe 


quick deliveries of these QUAL- | P i ganwe of = ERIE vay f us: “Our 
1a een ntinuor r 3 r. 

ITY BARRELS to your plant, } and does as good ar ao : when fivat - 

wa ceived. We haz ed it for loadin ng white = 
wherever it is located. ; at the quarry, end then in © gravel #0. We oe 


mmend the ERIE to anyone needing a shov el. 
o"McElwrath & Rogers, Corsicana, Texas. 

The ERIE has ample strength and power to 
give steady service in rock work. Also used very 
profitably for loading gravel from the bank. 


Samples and prices | 
sent on request 


Let us send you complete description. Write 
for Bulletin P-16 


BALL ENGINE CO., Erie, Pa., U. S. A. 
Builders of ERIE Steam Shovels and Cranes 


| MCCCC@CCCCM@CCC@HCCC@C€@C€@€@€@C€C€_@€«elllle 





1 anic ¢ 
the chan in the , 
fie id, in a few ange | Branch Offices: New York, Boston, wre 
-A 


Representatives throughout the U. 


Che BA DD 
Shovels ~e® 





International Cooperage Co., Inc. 
Niagara Falls, N. Y. | 
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Bi HYDRATE 


Continuous 









Years ago we helped our customers create a demand for their hydrate. Today the 
demand exceeds the supply. That’s why every lime manufacturer should have an 
efficient, economical hydrating plant. 


THE KRITZER Continuous Lime Hydrator is efficient in production and economical 


me 
Hydrator 


in operation and maintenance. Let us investigate exhaustively the local conditions 
peculiar to your proposition, and then apply our experience of many years and design a 
plant to meet those conditions. 


A KRITZER plant, scientifically adapted to your con- 
ditions, will give you the best product at lowest cost 


THE KRITZER COMPANY 
503 South Jefferson Street CHICAGO, ILL. 


STURTEVANT oust MACHINERY 


Crushing, Grinding, Pulverizing, 
Screening, Sizing, Air Separating, Mixing, 
Weighing, Elevating and Conveying Machinery 
Complete Units -:- -:- Engineering Service 


STURTEVANT MILL CO., ‘sousre* BOSTON, MASS. 
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CUMMINGS 


Gasoline Locomotives 


are the most powerful—the most economical 
and the most dependable locomotives on the 
market today. 
Made in two types and five standard sizes— 
2, 3, 4, 6 and 8 tons and to gauges specified. 
All sizes friction disc driven—rolled stee] wheels 
give maximum adhesion—all machinery covered 
with solid steel hood—having large doors that 
permit easy access to all parts for adjustment 
and repairs. 

These and other CUMMINGS features are de- 


scribed in our bulletins. Send for them today. 


THE CUMMINGS MACHINE CoO. 
Minster, Ohio 


General Sales Manager, Herbert Crapster 
1 Madison Avenue, New York, N. Y. 


HCHCC@@EC@€TCCX€“"”2Z#ZZZZZZHHCC€@M@MMw 
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Try the Bates Bag Tying 
— on Your Work FREE 


ive Rhy tr hare i ites system of wire tying can 


Not until 3 
f this n dern supt ric 


mu realize 1 
methe a of bag ena 
The Baie tie is ae de A snag kly and uniforn 7 perfect 
and i seals. You rease your volume of d bags per 
day and do the we ork a stte and cheapet with the Bates 

Reeten 


Send for this FREE Trial 
Bates Bag ete Outfit 


The Bates Fre Trial Bag Tyin Outfit, containing one 
Rates Spring r Re ‘turn Tying Te ol and 20 each of 4, 4%, 5. 
5%, and _ 6-inch Bates 
of your signed geoph ei to try tl iis B 

work, and the within 15 days, send = asad for the outfit 


or return the ae to us. These ties cost yu nothing 
BATES VALVE BAG COMPANY 


7326 South Chicago Ave. 110 Great Portiand St. 
Chicago, Ill. London, W. I., England 
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The Clyde Lime Hydrator 


Performance Counts 


The Clyde was first in the field, and through depend- 
able and economical performance is still first choice 
of lime operators. 


The Clyde Hydrator produces big capacities of lime 
at only three-fifths the cost of any other hydrator on 


IN THE 


the market. 
The Clyde not 


only produces 
over 90% of 
the hydrate of 
America, but 
makes the best 
quality of finish- 
ing lime from 
either high cal- 
cium or mag- 
nesium. 


Simple, easiest 
to operate and 
most economical 
in cost of install- 
ing, maintaining, 
and operating. 


Send for Catalog 


H. MISCAMPBELL 


Patentee and Sole Manufacturer 


DULUTH - . MINNESOTA 

















Universal Crushers 


The biggest value for your money. Universal crushers and 
pulverizers reduce stone to desired size or fineness in a jiffy! 


Fifteen years of designing and building experience have 
made possible the exceptional ability of Universals. 


Universal Crusher Co. 
225 Third Street 
Cedar Rapids, Iowa, U.S.A. 
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THE GAYCO-EMERICK Perforated Metal Screens 


CENTRIFUGAL AIR SEPARATOR Stone, Gravel, Sand, Etc. 





The first radical improvement in fine 
separation in a century 


A principle which makes obsolete all 
other separating methods 


60 mesh to 350 mesh 


For limestone, coal, clay, silica, talc, graphite 
and all other dry ground materials 


Increases B. P. L. content of Phosphate Rock 
PLAIN AND PERFORATED 


Write for Bulletin C General Sheet and Light Structural Work 


RUBERT M. GAY COMPANY Hendrick Mfg. Co. 
114 Liberty St. New York, N. Y. New York Office, 30 Church Street 


Pittsburgh Office, 915 Union Bank Bldg. 
Hazleton, Pennsylvania, Office, 705 Markle Bank Bldg. 

















PERFORATED METALS 


fe we ee ee 








Fd 





All kinds 





All sizes 
and ne 
shapes nesses of 
of Holes Metal 
For Screening Stone, Gravel, Sand, Cement and all Minerals 
THE HARRINGTON & KING PERFORATING COMPANY 
621 No. Union Avenue, Chicago, Ill., U. S. A. New York Office: 114 Liberty Street 














You & 
will do 

better 
with 





REVOLVING AND RAILROAD TYPE STEAM SHOVELS—%-6 CU. YDS. 


THE OSGOOD COMPANY, MARION, OHIO, U. S. A. 
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| for Speco - 


Stucco Buildings, Concrete Blocks 
or Bricks faced with Metro-Nite 
are beautiful, artistic and ever- 
lasting. 


Metro-Nite White is of a crystal- 
line character, really a siliceous 
dolomite. It is extremely hard, 


sharp and cleanly graded, making 
a bright, sparkling face. 


Free samples mailed on request. 


Two colors—White and Green. 


The Metro-Nite Co. 
333 Hartford Ave., Milwaukee, Wis. 


Products 


September 10, 192) 





GREENSTONE 


Is the one lasting ornament for surfacing 





Stucco. The natural olive-green color blends 
in harmony with Nature’s color scheme, and 
age only tends to deepen the shade. The 
pure white back-ground of stucco, dashed 
with our No. 48 product, givés you a finish 
of unequalled beauty and durability. 


Other Greenstone Products 


Building Stone Greenstone Flour 


(Unfinished ) Terrazzo Stone 
Commercial Stone Roofing Granules 
Poultry Grit 


Prices on Application 


Greenstone Products Company, Inc. 
Mills: Deerfield, Md. Roanoke, Virginia 














CALDWELL 
Belt Conveyors 


Simple—Economical 


will solve your handling problem. Simple in design, 
economical of power, they give the utmost satisfaction. 
Our forty years’ experience has made us thoroughly 
familiar with the many details of construction neces- 
sary to success. 


A rough sketch showing the conditions to be met at 
your plant will bring our recommendations. We should 
also know the capacity desired and the power available. 


Get Catalog No. 38 


H. W. Caldwell & Son Co. 


LINK-BELT COMPANY, OWNER 


Elevating, Conveying and Power Transmitting Machinery 


Chi 17th Street and 50 Church Street 
cago Western Avenue New York, N. Y. 














<r 





~ 








Our factory the largest in the world devoted 
exclusively to car building 


Write today for catalog 


The Watt Mining Car Wheel Co. 
Barnesville, Ohio 
Denver: Lindrooth, Shubart & Co., Boston Bldg. 


San Francisco: N. D. Phelps, Sheldon Bldg. 
Philadelphia: Edelin & Co., 235 Commercial Trust Bldg. 
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Stripping 
with a 


SHAY 











The locomotive is a very important factor in stripping 
operations. 


Heavy loads must be hauled up steep grades, around 
curves and over rough uneven track. Cars must be 
spotted quickly and accurately. 


Shay Geared Locomotives with their flexible, powerful, 
all-wheel drive, handle a heavier load than will a rod 


locomotive and tender of the same weight. And Shays 
take the load around curves and over rough track that 
a rod engine would destroy. 

Spotting with a Shay means a saving of minutes and 
dollars. There are no slipping drivers, no jerks to 
damage your equipment. 

If you are not familiar with the Shay, ask Lima where 
you can see one working. 


LIMA LOCOMOTIVE WORKS, Inc. 


LIMA, OHIO 


17 East 42nd Street, New York 




















Standard Steam Sand Pump 


This type of pump is the result of 57 years 


experience building dredging pumps. It is a 
heavy, durable pump for average service. 


Built in sizes 4” and up. 


Morris Machine Works 
Baldwinsville, N. Y. 


39 Cortlandt Street, New York City 
Real Estate Trust Bldg., Philadelphia, Pa. 
217 N. Jefferson St., Chicago, Ill. 


Bulletin No. 19-B fully describes our complete line of 
sand and dredging pumps. Have you your copy? 


Morris 


Since the Civil War Builders of Centrifugal Pumps, Hydraulic 


Dredges, and Steam Engines 











If you had seen the McLanahan Single Roll 
Crusher before ordering your first Gyratory or 
Jaw Crusher, you would now be running only the 


McLanahan Crushers. 


After many years’ practical experience building and 
operating other crushers, we brought out the first Single 
Roll Crusher, proved it best, simplest and most econom- 
ical—making least fines—requires but little head room— 
no apron or hand feeding—takes wet or slimy material. 


Capacity, 5 to 500 Tons Per Hour 


McLanahan-Stone Machine Co. 


Hollidaysburg, Pa. 


Screens, Elevators, Conveyors, Rock Washers, Etc. 
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Make a Better Slurry, 
at Less Cost with the UNDIVIDED 


Dorr Slurry Mixer | RESPONSIBILITY 


r as P A divided responsibility is rarely efficient or satis- 
Youll get more uniform mix and a _ better factory; why take a chance when DES MOINES 
ata eae : : el ae. shoulders all the responsibility of design, fabrication 
quality, because the method of agitation and amid desctian of aemead Gleahe? 
mixing prevents any stratification in the tanks. Let us call your attention to the fact that we 
maintain a corps of consulting and designing engi- 
= ; . - . neers who are ready at any time to confer with 
You'll save in first cost, because the Dorr Mixer you and your engineers, and for such conference 
can be built in units up to 40 ft. in diameter, you will be under no obligation whatever. 


each with its own driving mechanism. Write for a catalogue; let us consider your re- 
< quirements, 














You'll save materially on power—one large | Pittsburgh-Des Moines Steel Co. 
Dorr Slurry Mixer consumes less power than | 846 Curry Bldg., Pittsburgh, Pa. 
one mechanism of other types having only CHICAGO 1246 Ist Natl Bank Bldg Ww ASHINGTON, 946 Munney Blade, 


a fraction of the capacity, and it takes two or DETROIT, 1146 aa yy PO 246 Prag AN FRANCISCO, 846 Rialto Bide. 


three mechanisms of the mechanical types to | Canadian Des Moines Steel Co., Ltd., 246 Inshes Ave., Chatham, Ont. 


operate even in very small basins. =-DES MOINES- 


You'll save time—about 50% on the average 
in getting a uniform mix. 














Let us send Bulletin 22, giving figures 
as to economies obtained in practice 




















More Than Reinforced 


Reinforcing a dump car makes it stronger, 
of course. But there is a best way to rein- 
force. Atlas cars are reinforced the best way. 
Why? Simply because we have built dump 
cars so long and for so many people that we 
know just where the reinforcing should go and 


The Dorr Company just how it should be done. 


ENGINEERS Not much wonder, then, that Atlas dump 

101 Park Avenue cars stand the “‘gaff’’ better than the average. 

Denver New York London 
Research Equipment The Atlas Car & Manufacturing Co. 


. o cs, ENGINEERS MANUFACTURERS 
Tests Design CLEVELAND, OHIO, U. S. A. 
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In Buying Blast Hole Drills 


DON'T buy the kind of machine that others have used and discarded! 


DON’T buy a machine that the greatest Quarry Engineers of the 
country have condemned after severe scientific tests. 


BUT—buy the Drill that takes the first place under all conditions! 
gas~ BUY the “CLIPPER”! The most satisfactory Blast Hole Drill in the 


world! 


Visit the ““Big’’ Quarries in the eastern half of the United States and 
see what they use! 


Then write to us or come and see us and get information that will put 
you on the right track. Many big quarries are saving thousands of 
dollars annually because they took and are taking our advice about 
Blast Hole Drilling matters! 


gar If you make a mistake you have nobody to blame but yourself. 


The Loomis Machine Company, Tiffin, 














. 


BUCYRUS 


The combination of these three elements has made pos- 
sible the splendid records for efficiency held by Bucyrus 
Railroad Type Shovels. 


They are built in sizes to meet every requirement 


N York '’ Richmond, Va. 
Chicago. SEND FOR BULLETIN A-P : 

Birmingham San Francisco 
Minneapolis Salt Lake City 


Cleveland Portland, Ore. 
Pittsburgh, Pa. London, Engin? 


SOUTH MILWAUKEE, WISCONSIN, U.S.A. 
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Buyers’ Guide of the Rock Products Industry 


Classified Directory of Advertisers in Rock Products 





Aerial Tramways 


Interstate Equip. Co. 
New York, N. Y. 


Bags and Bag Machinery 
Bates Valve Bag Co. 
Chicago, Ill 
Jaite Co., The 
Jaite, Ohio 
Valve Bag Co. of America 
Toledo, Ohio. 


Belting 
Cincinnati Rubber Mfg. Co. 
Cincinnati, Ohio. 


New York Belting & Packing Co. 
New York, N. Y. 


Blasting Supplies 
Du Pont de Nemours & Co., E. I. 
Wilmington, Del. 


Grasselli Powder Co. 
Cleveland, Ohio. 


Brick Machinery 


Shope Brick Co. 
Portland, Ore. 


Buckets, Elevator 
Hendrick Mfg. Co. 
Carbondale, Pa. 


Orton & Steinbrenner 
Chicago, III. 


Buckets 


Blaw-Knox Co. 
Pittsburgh, Pa. 
Browning Co. 

Cleveland, Ohio. 


Brown Hoisting Mach. Co. 
Cleveland, Ohio. 


McMyler Interstate Co. 
Cleveland, Ohio. 


Owen Bucket Co. 
Cleveland, Ohio. 


Cableways 


Blaw-Knox Ce., 
Pittsburgh, Pa. 


S. Flory Mfg. Co. 
Bangor, Pa. 


Interstate a>. Co. 
New York, N 


Calcining Machinery 
Atlas Car & Mfg. Co. 
Cleveland, Ohio. 


Butterworth & Lowe 
Grand Rapids, Mich. 


Cement Machinery 


Allis-Chalmers Mfg. Co. 
Milwaukee, Wis. 


Chains and Transmitting Machinery 


Columbus-McKinnon Chain Co. 
Columbus, 


Conveyors and Elevators 


Caldwell H. W., & Son Co. 

Chicago, Il. 

fofrer. Mfg. Co., The 
olumbus, Ohio. 

Link Belt Co. 

Chicago, IIL. 





Robins Conveying Belt Co. 
New )’ork, N. Y. 


Smith Eng. Works 
Milwaukee, Wis. 


Stephens-Adamson Mfg. Co. 
Aurora, 


Sturtevant Mill Co. 
Boston, Mass. 


Universal Road Mach. Co. 
Kingston, N. Y. 


Cranes—Locomotive Gantry 


Ball Engine Co. 


trie, Pa. 


Brown ig 4 Mach. Co. 
Cleveland, Ohio 


Byers Mach. Co., The. 
Ravenna, Ohio. 


Chisholm-Moore Mfg. Co. 
Cleveland, Ohio. 


McMyler-Interstate Co. 
Cleveland, Ohio. 


Ohio Locomotive Crane Co. 
Bucyrus, Ohio. 


Orton & Steinbrenner 
Chicago, Il. 


Osgood Co., The 
Marion, Ohio. 


Crushers and Pulverizers 


Allis-Chalmers Mfg. Co. 
Milwaukee, Wis. 

Austin Mfg. Co. 
Chicago, Tl. 

Bacon, Earle & Inc. 
New York, N.Y 


Buchanan Co., Ine., C. G. 
New York, N. yy: 

Butterworth & Lowe 

Grand Rapids, Mich. 
Chalmers & Williams 
Chicago Heights, Il. 
Fuller-Lehigh Co. 

Fullerton, Pa. 

Teffrey Mfg. Co., The 
Columbus, Ohio. 

K. B. Pulverizer Co. 

New York, N. Y. 
Kennedy-Van Saun Mfg. & Eng. Corp 
New York, N. Y. 

Kent Mill Co. 

Brooklyn, N. Y. 

Lewistown Fdry. & Mach. Co. 
Lewistown, Pa. 
McLanahan-Stone Mach. Co. 
Hollidaysburg, Pa. 

a _ Machinery Co. 
Utica, N 

New Holland Machine Co. 
New Holland, Pa. 


Pennsylvania Crusher Co. 
Philadelphia, Pa. 


Raymond Bros. Impact Pulverizer Co. 


Chicago, 

Smidth & Co., F. L. 
New York, N. Y. 
Smith Eng. Works 
Milwaukee, Wis. 
Sturtevant Mill Co. 
Boston, Mass. 


Traylor Eng. & Mfg. Co. 
Allentown, Pa. 


Universal Crusher Co. 
Cedar Rapids, Iowa. 


Universal Reed Mach. Co. 
Kingston, N 


Williams Pat. ae & Pulv. Co. 
Chicago, IIl. 





Derricks 


Terry Mfg. Co. 
New York, N. Y 


Dipper Teeth 


American Manganese Steel Co., 
Chicago Heights, Ill. 


Dragline Buckets 


Brown Hoisting Mach. Co 
Cleveland, Ohio 


Drills 
Armstrong Mfg. Co. 
Waterloo, Iowa. 
The Loomis Machine Co. 
Tiffin, Ohio. 
Sanderson Cyclone Prill C 
Orrville, Ohio 


Wood Drill Works 
Paterson, N. J. 


Dryers 
American Process Co. 
New York City. 


Vulcan Iron Works 
Wilkes-Barre, Pa. 


Dust Collecting Systems 


Allis-Chalmers Mfg. Co 
Milwaukee, Wis. 


Dynamite 
Du Pont de Nemours & Co., E. 1 
Wilmington, Del. 


Grasselli Powder Co. 
Cleveland, Ohio. 


Engines, Oil & Gas 


Novo Engine Co. 
Lansing, Mich. 


Engines, Steam 
Morris Mach. Works 
Baldwinsville, N. Y. 


Novo Engine Co. 
Lansing, Mich. 


Engineers 
Arnold & Weigel 
Woodville, Ohio 
Bacon, Earle > Inc. 
New York, N. Y 
Buckbee Co., J. C. 
Chicago, III. 
Fuller Engineering Co. 
Allentown, Pa. 
James N. Hatch 
Chicago, Ill. 
R. W. Hunt & Co. 
Chicago, IIl. 
Massey Co., Geo. B. 
Chicago, 
Smidth & Co., F. L. 
New York, N. Y. 
Schaffer Eng. & Equip. Co. 
Pittsburgh, Pa. 


Excavators 
Ball Engine Co. 
Erie, Pa. 


Owen Bucket Co. 
Cleveland, Ohio. 


Excavators—Dragline Cableway 


Link Belt Co. 
Chicago, Ill. 


Sauerman Bros. 
Chicago, Ill. 


(Continued on page 84) 
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Cylindrical screens are built for many different 
purposes. Just what screen will give the desired 
results under certain conditions can best be pre- 
dicted by an experienced engineer. 


The men associated with the Stephens-Adamson 
Mfg. Co. know screens and their qualifications. 
They are acquainted with the service which the The Section 5 Catalog is illustrated and 
screen must render. contains descriptions and details of mod- 


: ern screening equipment. 
If you have a problem of separation, ask the 
advice of an S-A engineer. A copy should be on your desk. Write. 


STEPHENS-ADAMSON MFG. COMPANY 
AURORA : ILLINOIS 








MAXECON MILL 


Preliminary Grinder 


for Tube Mills 


i itidataisseitinsansiniianoninnsonceusnatnintii 20 to 40 Mesh 
Cayeeees Chae ................................ 20 to 60 Mesh 


MAXECON MILL 


PERFECTECON 
SEPARATOR 


The UNIT that has LARGER 
OUTPUT with LESS POWER 
WEAR and ATTENTION than 
any other. 


It will be to the interest of those who operate CEMENT 
PLANTS to know what the Maxecon Unit will do. 


Drop us a line We will be glad to tell you about it 


Kent Mill Company 


10 Rapelyea Street BROOKLYN, N. Y. 
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(Continued from page 82) 
Explosives 
Du Pont de Nemours & Co., E. I. 
Wilmington, Del. 
Grasselli Powder Co. 
Cleveland, Ohio. 


Fuses 


Ensign-Bickford Co. 
Simsbury, Conn. 


Gas Producers 


Morgan Construction Co. 
Worcester, Mass. 


Gears 


Caldwell, H. W. & Son Co. 
Chicago, Ill. 

Tool Steel Gear & Pinion Co. 
Cincinnati, Ohio. 


Glass Sand Equipmerit 


Lewistown Fdy. & Mach. Co. 
Lewistown, Pa. 


Grates 


The Kramer Bros. Fdy. Co. 
Dayton, Ohio. 


Grinding Mills 
Munson Mill Machinery Co. 
Utica, N. Y. 


Hoists 
Chisholm-Moore Mfg. Co. 
Cleveland, Ohio 
Flory Mfg. Co., S. 
Bangor, Pa. 
Novo Engine Co. 
Lansing, Mich. 
Vulcan [ron Works 
Wilkes-Barre, Pa. 


Hose—Water, Steam, Air Drill, Pneu- 
matic Tool 
Cincinnati Rubber Mfg. Co. 
Cincinnati, O. 
N. Y. Belting ‘ preenins Co. 
New York, N. 


Hydrating Machinery 
Atlas Car & Mfg. Co. 
Cleveland, Ohio 
Kritzer Co., The 
Chicago, IIl. 
Miscampbell, H. 
Duluth, Minn. 

Schaffer Eng. & Equip. Co. 
Pittsburgh, Pa. 

Toepfer & Sons Co., W 
Milwaukee. Wis. 


Hydraulic Dredges 


Morris Machine Works 
Baldwinsville, N. Y 


Industrial Cars 
Atlas Car & Mfg. Co. 
Cleveland. Ohio 


Easton Car & Constr. Co. 
Easton, Pa. 


Watt Mining Car Wheel Co. 
Barnesville, Ohio 


Lime Barrels 


International eoqeeeae Co. 
Niagara Falls, N. 


Lime Kilns 
Arnold & Weigel 
Woodville, Ohio 
Glamorgan Pipe & Fdy. Co. 
Lynchburg, Va 
Steacy-Schmidt Mfg. Co. 
York, Pa 


Vulcan Iron Works 
Wilkes-Barre, Pa. 


Loaders and Unloaders 
Ball : Co. 
Erie, 
Jeffrey ‘Mie. Co., The 
Columbus, Ohio 
Locomotives 
Baldwin Locomotive Works. The 
Philadelphia, Pa. 
Cummings Mach. Co. 
Minster, Ohio. 





Fate-Root- Repth Ce. 
Plymouth, Ohi 

Hadfield- Benfield Steel Co. 
Bucyrus, Ohio 

Jeffrey Mfg. Co., The 
Columbus, Ohio 

Lima Locomotive Works 
New York, N. Y 

Porter Co., H. K 
Pittsburgh, Pa. 

Vulcan Iron Works 
Wilkes-Barre, Pa. 
Whitcomb Co., Geo. D. 
Rochelle, Ill. 


Motor Trucks 
Pierce-Arrow Motor Car Co. 
Buffalo, N. Y. 

Traylor Eng. & Mfg. Co. 
Allentown, Pa. 


Packing—Sheet, Piston, Superheat, 


Hydraulic 
Cincinnati Rubber & Mfg. Co. 
cameinaetl, Ohio 
Y. Belting & Packing Co. 

ow York, N. Y. 

Paint and Coatings 
Williams, C. K., & Co. 
Easton Pa, 


Perforated Metals 


Chicago Perforating Co. 
Chicago, Il 

Cross Eng. Co. 
Carbondale, Pa. 


Harrington & King Perf. Co. 
Chicago, III. 


Hendrick Mfg. Co. 
Carbondale, Pa. 

Pinions 
Tool Steel Gear & Pinion Co. 
Cincinnati, Ohio. 

Pipe Joints 
Berry Flexible Pipe Joint Co. 
Philadelphia, Pa. 

Plaster Machinery 
Butterworth & Lowe 
Grand Rapids, Mich. 

Ehrsam & Sons Co., J. B. 
Enterprise, Kan. 

Portable Conveyors 
Stephens-Adamson Mfg. Co. 
Aurora, 

Pumps 
Allis-Chalmers Mfg. Co. 
Milwaukee, Wis. 


American Manganese Steel Co. 
Chicago Heights, II 


Kansas City Hay Press & Tractor Co. 


Kansas City, Mo. 
Merris Machine —— 
Baldwinsville, N. Y 

Power Transmitting Machinery 
Caldwell H. W., & Son Co. 
Chicago, Ill. 

Powder 


Du Pont de Nemours & Co., E. I. 
Wilmington, Del. 


Grasselli Powder Co. 
Cleveland, Ohio 
Pulverized Fuel Equipment 


Fuller-Lehigh Co. 
Fullerton, Pa. 


Raymond Bros. Impact Pulv. Co. 
Chicago, Il. 


Pump Valves 


N.Y rag 3 Packing Co. 
New York, N. Y. 


Quarry Equipment 
Universal Road Mach. Co. 
Kingston, N. Y. 


Rope, Wire 


American Steel & Wire Co. 
Chicago, Il. 

Leschen, A. & Sons Co. 
St. Louis, Mo 


Scrapers, Drag 


Sauerman Bros. 
Chicago, IIl. 





Screens 


Cross Eng. Co. 
Carbondale, Pa. 
Diamond Mfg. Co 
Wyoming, Pa. 
Hendrick Mfg. Co. 
Carbondale, Pa. 
Jeffrey Mig. Co., The 
Columbus, Ohio 
Link Belt Co. 
Chicago, Il. 

Smith Eng. Works 
Milwaukee, Wis. 
Stephens-Adamson Mfg. Co. 
Aurora, II. 
Stimpson Equip. Co. 
Salt Lake City, Utah 
Sturtevant Mill Co. 
Boston, Mass. 

Tyler Co., The W. S. 
Cleveland, Ohio 
Universal Road Mach Co. 
Kingston, N. Y 


Separators 
Rubert M. Gay Co. 
New York City. 
Raymond Bros. Impact Pulv. Ce. 
Chicago, Ill. 
Sturtevant Mill Co. 
Boston, Mass. 
Tyler Co., The W. S. 
Cleveland, Ohio 


Separators, Magnetic 


Buchanan Con C. G., Inc. 
New York, N EY. 


Shovels—Steam and Electric 
Ball Engine Co. 
Erie Pa. 
Bucyrus Co. 
S. Milwaukee, Wis. 
Osgood Co., The 
Marion, Ohio 


Shoveling Machines 
Myers-Whaley Co. 
Knoxville, Tenn. 

Stucco Facings 
Crown Point Spar Co., Inc 
New York City. 


Greenstone Products Co. 
Roanoke, Va. 

The Metro-Nite Co. 

333 Hartford Ave. Milwaukee, Wis 


Tanks, Steel Storage 
The Blaw-Knox Co. 
Pittsburgh, Pa. 
Pittsburgh-Des Moines Steel Co. 
Pittsburgh, Pa. 
The Stacey Bros. Gas Constr. Co. 
Cincinnati, O. 

Testing Sieves and Testing Sieve 
Shakers 
Tyler Co., The W. S. 
Cleveland, Ohio 

Track Equipment 


Central Frog & Switch Co. 
Cincinnati, Ohio 

Easton Car & Constr. Co. 
Easton, Pa. 


Tramways 
Interstate Equip. Co. 
New York, N. Y. 
Trolleys 
Brown Hoisting Mach. Co. 
Cleveland, Ohio 
Turntables 
Easton Car & Const. Co. 
Easton, Pa. 
Washers, Sand and Gravel 


Link Belt Co. 
Chicago, Ill. 
Smith Eng. Works 
Milwaukee, Wis. 


Wire Rope 


American Steel & Wire Co. 


Chicago, - 
Leschen, A., & Sons Co. 
2 Louis, Mo. 


Wire Cloth 


Cleveland Wire Cloth Co. 
Cleveland, Ohio 

Tyler Co. The W. S. 
Cleveland, Ohio 
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ENTRIFUGAL PUMPS 
FOR 
ROCK PRODUCTS INDUSTRIES 


Cee 2 - ] 





The successful application of Allis- 
Chalmers pumping units to the various 
kinds of pumping done in the Rock 
Products industries make the use of 
similar pumps for your requirements 
worth careful consideration. The com- 
bined units of undivided responsibility 
consisting of Allis- is-Chalmers pumps driven 
by Allis-Chalmers motors as described in 
our latest bulletin will be found adaptable 
and useful as gravel washing pumps, 
drainage pumps, stripping, etc. If you do 
not have our centrifugal pump bulletin 
1632-E it will be sent on request and will 
be found to contain information of value 
in the consideration of pumping work. 















LIS-CHALMERS 


Lal 


bite“ Chuf: LIMe 





PUMPING ENGINES 
CENTRIFUGAL PUMPS 
CONDENSERS 
AIR COMPRESSORS — AIR BRAKES 
STEAM AND ELECTRIC HOISTS 
AGRICULTURAL MACHINERY 
POWER TRANSMISSION MACHINERY 


ELECTRICAL MACHINERY 
STEAM TURBINES — STEAM ENGINES 
HYDRAULIC TURBINES 
QAS ENGINES — OIL ENGINES 
MINING MACHINERY 
CRUSHING AND CEMENT MACHINERY 
FLOUR AND SAW MILL MACHINERY 





MILWAUKEE, WISCONSIN. U.S.A. 





Don't let competitors 
get the edge on you! 


Do you know that 75 different ma- 
terials that were formerly screened 
through revolving, shaking, mechan- 
ically vibrated and bumping screens are 
now being screened with HUM-MER 
“Electric” Screens—because the HUM- 
MER screens faster and better—at a 
less cost per ton. 

You cannot compete on an equal foot- 
ing by using less productive and less 
modern equipment than your compet- 
itors. To remain at the head of the pro- 
cession, you must employ the most 
economical and productive machinery. 

The HUM-MER principle of vibrat- 
ing a taut screening surface by means 
of a powerful electro-magnet is giving 
many companies an advantage over less 
progressive competitors. 

Keep pace with your industry — in- 
vestigate the HUM-MER now. We will 
gladly test your material on the HUM- 
MER to show its advantages over your 
present equipment. 





Catalogue 42-R mailed upon request 


The W.S. Tyler Company 


CLEVELAND, OHIO 


HUM-MER 


Electric Screen 


Makes wire cloth screen 
faster and wear longer 
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CHARGE | 


Capital Account 


a small percentage over present investment 


CREDIT 


Profit Account 


a large percentage over previous earnings. 





That is what the owner does who installs the 


Automatic Aerial Tramway 


It lowers costs and speeds up production of mine 
or quarry. | 


It is Efficiency and Economy rolled into one 


Write for Photographs and 
Ouestionnaire 


Interstate Equipment Corporation 
25 Church Street, New York City 











Free Service to Readers of 


Rock Products 


If you are in the market for any kind of machinery, equipment or supplies, or if you desire catalogs, in- 
formation or prices on any product, we are at your service—to obtain for you, without expense, catalogs, 
prices or specific information on every kind of machinery, equipment and supplies—or to help you find 
the hard to find source of supply. 





RESEARCH SERVICE DEPARTMENT 
ROCK PRODUCTS, 542 So. Dearborn St., Chicago, Illinois 


Please send me catalogs and prices concerning the following items: 
dD D> Db 
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read the authoritative journal of your industry to keep in 
closest touch with constantly changing conditions, prices, 
methods. 
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The Machine of Absolute Satisfaction 


Selected by every large purchaser in 
the steel industry since the armistice. 
Three recent installations at leading 
Eastern Lime Plants. 


POKERLESS 
PRODUCER-GAS 
MACHINE 


Users everywhere testify with one 
voice to the superior satisfaction and 
low maintenance expense of this splen- 
did machine. Difference in first cost 
comes back annually; every detail 
built for endurance. 


Morgan Construction Company 


Worcester, Mass. 
Pittsburgh Office 704 Arrott Bldg. Telephone Court 1381 

















Continuous Discharge—Gas Fired 


LIME KILNS 


The wastefulness or efficiency of any lime burning appa- 
ratus is determined by the amount of fuel per ton of lime 
produced. 





Our Kilns are not an experiment, but have successfully 
met the test of years of actual service. The design is the 
work of our Consulting Mechanical and Chemical Engineer, 
who has had many years of practical operative experience. 
They embody a number of labor saving devices, and are 
designed to secure maximum production with minimum fuel 
consumption; their record in this respect should interest 
every lime producer in the country. 





Glamorgan Pipe & Foundry Company 
Lynchburg, Va., U. S. A. 


Using the Nationally Famous Virginia Foundry Irons 
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More Than a Salesman— 


Rock Products 


Your Consulting Expert 


Du Pont Explosives Salesman has a bigger job than 

merely selling explosives. He is the medium through 
which the practical experience gained through a century 
in the manufacture and application of explosives may 
be passed on to you. 


He is your consultin,, expert. 


He is kept closely posted on the results of the work being 
carried on constantly to improve manufacture and blasting prac- 
tice, both in the Du Pont Laboratories and in the field. 


More important still, he has years of personal experience in 
the business. He is in close and frequent touch with every 
important operation in your vicinity and their explosives prob- 
lems. He has solved many of them with his own hands. 


The Du Pont Company holds him responsible for recom- 
mending, in each case, the type of explosives which will give the 
most efficient results at the lowest cost—his services are always 
at your disposal. 

Uniform high quality of product, constant effort to improve it, 
a remarkably efficient system of distribution, these are important 
factors of Du Pont Explosives Service. Perhaps, however, the most 
important is this practical service of Du Pont Explosives Salesmen. 


E. I. du Pont de Nemours & Co., Inc. 


Sales Dept., Explosives Division 
Wilmington, Delaware 


Branch Offices: 


Birmingham, Ala. Duluth, Minn. Pittsburgh, Pa. Scranton, Pa. 
Boston, Mass. Huntington, W. Va. Portland, Ore. Seattle, Wash. 
Buffalo, N. Y. Juneau, Alaska St. Louis, Mo. Spokane, Wash. 
Chicago, IIl. Kansas City. Mo. San Francisco, Calif Springfield, Il. 
Denver, Colo. New York, N. Y. 


Du Pont Products Exhibit—Atlantic City, N. J. 
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